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momnoctu (K, < 2) 3apuxcuposano B paione 20 kI'u. ComiacHo xapru-
HE pacmpeeicHHs Yucia ciydaeB ooHapyxkenus Y3B, nuanazon 35-41 k't
siBisieTcst HanOosee BerpedaeMbiM (100% ciyuae), B ooiactu 21 k11 yiib-
Tpa3ByK (PUKCUpYETCsI MPUMEPHO JIUIIL C OJHUM IPOLIEHTOM BEPOSTHOCTH
(Puc. 44B). MoutHocTts Y3-cuTHaJIa MPSMO MPOMOPLIHUOHATBHA YaCTOTE €r0
BCTPEYAEMOCTH.

Puc. 44. YnsTpa3BykoBasi BOKaM3aLms KpbIC. A — rpaduk crnekTpanbHOM MOLHOCTH.
B - pacnpepeneHne uvcna cnydaeB obOHapyXeHust ynbTpasdeyka. OcTasnbHble
0003HauyeHns cM. Puc. 42.

Puc. 45. YnbTpassykoBas Bokanm3aLms MOPCKUX CBUHOK. A — rpadumkK CNeKTPasbHO
MowHocTM. B - pacnpegeneHne uucna cnyqaeB OOHapyXeHust ynbTpas3Byka.
OcTanbHble 0603Ha4YeHns cm. Puc. 42.

[Mupuna nukxa CIIM mopckux cBuHOK (Puc. 45) mpuxoautcs Ha
nunana3zoH 21-42 kl'n, T.e. Taxke cocrasisier okojo 20 xI'n. ITuk CIIM — B

koHue auanasona (K > 35). Huskoammnryaneie muku CIIM Berpeuarorcst
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B obmactu 62, 70-75 kI'11, mociie 4ero MOIHOCTE TaK K€ MAaJacT, KaK U B BEI-
meonucanHom ciyyae. Munumym 3nauennii CIIM (K, < 2) npuxoxurcs Ha
yacrory 20 n nuanaszon gactot 92-100 kI'm. B 90% cnyuyaeB B Bokanu3auu
MOPCKHX CBMHOK BcTpeuaercs yacrora 48-49 kl'n (makcumym), a 21 kI’ —
AQHAJIOTUYHO TMPEAbIAYIIEMY OMUCAHMIO, JUIIb B 1-2% ciydyaeB (MUHUMYM).
Jannubie nmokaszarenu cornacosansl (Puc. 45B).

XapakTepHOl 0COOCHHOCThIO YIIBTPa3ByKa KPOJIMKOB ObLIO HAJIUYUE B
nem Gompmoit CIIM (K, = 16) B obmactu 23-24 kI'n (Puc. 46A). Taxoke
orMeuascs nmuk B obnactu 35 kl'n, a nanee CIIM ynprpa3zByka CHHXKalach
C HapacTaHueMm d4acToTbl. MuHuMyMm 3HaueHuii CIIM orTmedancs oxoio
20 &I’y (K< 2), a Take 42, 60, 73 u 100 xI'u (K~ 2). Haubonee
4acTO BCTPEUANIUCh Kojiebanus B parione 22-23 kl'u (mpumepuo 98% ciy-
4aeB), HE yIaBaJOCh 3apETUCTPUPOBAIUCEH YaCTOTHI 0KoyIo 67-68 k't (Puc.
46B). CooTBeTcTBHE MOIIHOCTH ¥Y3-CHUTHAIA YAaCTOTE €r0 BCTPEUYAEMOCTH —

HYaCTHUYHOC.
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Puc. 46. YnbTpasBykoBas BOKanu3aums KpoavkoB. A — rpaduk ChekTpasbHON
MOLLHOCTW. B - pacnpepeneHve 4mucna cnyyaeB 0OGHapyXeHWst ynbTpassyka.
OcTanbHble 0603Ha4eHUs cm. Puc. 42.

Ananuz CIIM ynbTpa3Byka MUHH-CBHHEH IMMOKa3all, YT0 MaKCHMAaJIbHBIC
snayenust CIIM (K, = 25-26) npuxoauiich Ha 4acToTy okomno 21-22 k'
(Puc. 47A), Taxke UMENUCH JOMOIHUTENbHBIE MUKK B obnactu 27-28 k'
Ky = 20) m 35 k' (K~ 16). [anee, kak u 'y kpomikos, CIIM yisrpas-
ByKa CHIJKajach C HapacTaHueM 4acToThl. Hanbosee yacTo peructpupyemsblii
4yacToTHBIN nuana3on — 21-37 k' (100% ciyyaes), a B odmactsix 58-61, 62-
65, 66-87, 89-96, 97-98 u 99-100 kI['1 yasTpa3Byk BOOOIE HE BCTpeUacs
(Puc. 47B). YactoTa BcTpeuaeMocTH Y 3-CUTHala B JAHHOM CIy4yae HallpsIMyo

CBs3aHa C €ro MOIIHOCTBIO.
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Puc. 47. YneTpa3sykoBast BOKanv3aums MUHU-CBUHEN. A — rpaduk CnekTpasibHO
MoOLLHOCTM. B - pacnpepeneHve 4ucna cnyyaeB OOHapyXeHWs yibTpassyka.
OcTanbHble 0603Ha4YeHus cm. Puc. 42,

Jdnst yApTpa3ByKa, HM3Iy4aeMOro MakKakaMH pe3ycaMH, XapaKTepHO
Hajguare ocHOBHBIX MUkoB CIIM B muamasone ~ 20-40 xI'1, ¢ MakcuMmymom
(K™ 12) B o6mactu 37-38 k' (Puc. 48A). MimeroTest HU3KOAMIUTMTY IHBIE
nuku CIIM yneTpa3sByka B nuanazone ~ 48-67 kl'1, mocie 4ero MOITHOCTb
CUTHaja TMaJaeT C BO3pacTaHMEeM 4acToThl. MuHuMyM 3HadeHuid CIIM
3apukcuposaH B paiione 20 kI'u (K, <2). Pactipenenenue uncna ciryyaes 06-
HapyKeHwus ynbTpa3Byka (Puc. 48B) mokaszao, 4To Jaiie BCEro B BOKaInu3aluu
JTAHHBIX JKMBOTHBIX BeTpeyaroTcs 4acToThl 22 n 35-41 kI’ (100% ciryuaes),
pexe Bcero — B ooactu 72-76 k't (0%). Takum oOpa3oM, PO CIeKUBACTCS
YacTUYHAs 3aBHCUMOCTh JIBYX BBIIICOMMCAHHBIX TOKA3aTeIICH.
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Puc. 48. YnbTpassykoBas Bokanu3aumsi 00e3bsiH. A — rpaduk CnekTpasibHOW
MOLLHOCTM. B - pacnpepeneHve umucna ciayyaeB 0OHapPYXeEHWs ynbTpassyka.
OcTanbHble 0603Ha4YeHUs cm. Puc. 42.
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CpaBHuTeJbHBIE TapaMeTpsl Y3B yenoBeka

WccnenoBanus BHITIOTHEHBI HA BOJOHTEpax-MyK4nMHaxX B Bo3pacte 20-
25 JeT ¢ WCIONIb30BAHMEM HArpy304HbBIX TecToB (l'apBapackuii cTem-tecw,
nofHsATHE Tanteneil 5 u 10 Kr) OT MUHUMANIBHBIX HAarpy30K, 10 paboThI «I0
orkazay. CIIM V3B uenoBeka npu GU3NUECKON HArpy3Ke XapaKTepu3yeTcs
MOCTETICHHBIM CHUYKCHHEM JTOTO TI0Ka3aTels ¢ HapacTaHueM JacToThl (Puc.
49A), 0JTHAKO OTMEYAIOTCS MMMKK HEOOJIBIIION aMIUIMTY/bl HA YacTOTax B 00-
nactu 22 (makcumanbubiil K\ > 6), 45, 57 k', a Takke MOBBINIEHAE MOII-
HOCTH U BO3HUKHOBEHHE I71aTo B quana3zone 60-80 kI'11. MunumyM 3HaueHUN
CIIM saduxcuposan na yacrore 20 kI'n (K, = 2). [luku Ha criekTporpamMmme
TaK)Ke COOTBETCTBYIOT BEPOSATHOCTH OOHApPYKEHHS YIbTpa3ByKa COIOCTaBH-
MbIX gacToT (Puc. 49B), rae obmactu 46-48 k't u 56-58 kI'11 BcTpewyaroTcs B
100% ciyuaes, a 21 k't — mpumepHo B 8%.
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Puc. 49. YnbtpassykoBas Bokanu3dauus yenoseka. A — rpaduvk CnekTpanbHON
MOLLHOCTW. B - pacnpepeneHve umucna ciayyaeB 0OHapPYXeHWs yibTpassyka.
OcTanbHble 0603Ha4YeHUs cm. Puc. 42.

CnektpanbHas TUJIOTHOCTb MOIIHOCTH YJbTpa3ByKa uelloBeKa IpH
(u3nUecKoll Harpy3ke COACPKUT MUKW HEOONBIION aMIUIUTYIbl Ha 4a-
cToTax, mpuoOau3uTebHO paBHbIX 20 kI'1, 45, 55 k['11; Takke oTMevaeT-
cs miaro B amama3zoHe 60-80 k['m. OOmas TeHIEHIHs CIEKTPOTrpaMMEI
Y3B denoBeka XapaKTepu3yeTcs MIaBHBIM TUIEPOOTUYSCKUM CHUKCHU-
€M MOIIHOCTHU CHUTHAJa 10 Mepe BO3pacTaHus 4acToThl. [loMUHHpOBaHUE
V3B B amamnazone 20-30 k[’ oroOpaxaeTr TUCTPECCOPHOE COCTOSHHUE,
torma kak 50-55 k['11 xapakTepu3yioT, B 3aBUCUMOCTH OT Iiepepacipese-
JeHUsT MOMIHOCTHBIX XapakTepucTuk CIIM, xoMdopTHOE MM TUCKOM-
(dbopTHOE cocTOsIHUE.
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[Ipu ananuse rpaduka CIIM Y3B uenoBeka MOKHO 3aMETUTh OIpeie-
JICHHOE CXOJICTBO C aHAJIOIMYHBIMU KapTUHaMU Y3B y pa3HbIX *KHBOTHBIX.
B 3naunrensnoii crenenn npoduis CIIM Y3B uenoseka coBnanaer B aua-
na3zone 20-30 kI'1] ¢ TAKOBBIMU M3MEHEHHUSIMH Y MBIIIEH, XOMSIKOB, KPOJIUKOB
U MUHH-CBUHEH. B TO e BpeMs oTnenbHbIe 3neMeHTh rpadukos CIIM V3B
KpBIC, MOPCKHX CBHHOK, 00e3bsiH coBnaaaoT ¢ CIIM V3B uenoseka B nuana-
30He oko10 40 k['11. Y "enmoBeka u BCeX UCCIETOBAHHBIX JKUBOTHBIX UMEIOTCS
coBrajieHus B auana3one okojo 60 kI'm. [logoOubie coBnaneHust Y3B uye-
JIOBEKa M YKMBOTHBIX CO3/IAI0T IKCTPAMONISIIIHOHHYIO MPUBIIECKATEIBHOCTD, HO
TpeOYIOT CEepbe3HOro aHann3a (PU3NYECKUX MPOLECCOB, JICKAIIUX B OCHOBE
V3B, u ux gajibHelIeld GU3NOI0OrHUeCKON U ICUX0IMOIIMOHAILHON UHTEP-
[peTaluu, JIJisl HAlPaBJICHHOMN OLIEHKHU JICKAPCTBEHHBIX BEIIECTB U (DapMHYT-
PHUCHTOB B MHTEpECaxX CIIOPTHUBHOMN (hapMaKOJIOTUH.

Mexanusmbl Y3B 1 ee sxcTpanoasuusi

OxapakTepu30BaB UcCIeJOBaHHbIC 00bEKThI ((KUBOTHBIX U YEJIOBEKA) TI0
KOJIMUECTBY 3MH30/10B, B KOTOPBIX PETUCTPUPOBAJICS YIABTPa3BYK B dKCIIEPH-
MEHTE, 1, BBICTPOUB YOBIBAIOIINI PSi/L, TI€ HA IEPBOM MECTE HAXOATCS XOMsI-
KH{, @ Ha TIOCJIETHEM — YEJIOBEK, MOYKHO CJIeJIaTh 3aKJII0YEeHHE O TOM, YTO JUIs
NOJOOHBIX HCCIICIOBAHUH, ONMUPAIONIMXCS HAa aHAN3 YIBTPa3ByKOBOW BOKa-
JM3alnu, HanboJiee aIeKBaTHBIMU U MH(POPMATHBHBIMU 00bEKTAMH U3Y4CHUSI
ABJISIIOTCS] XOMSIKU U KPBICHI, T.K. 9TH )KUBOTHBIE U3atoT Y 3B uaiue apyrux.

Anamuz CIIM ymberpasByka mokasani, YTO JaHHbBIE SKCIEPHUMEHTa MOYKHO
YCJIOBHO pa3aeinTb Ha 4 rpynisl o rpadguueckoMy cxoacTBy n3mMeHeHuit. [lep-
Basi TPYMIIa JAHHBIX BKIIIOYAET PE3yNbTaThl, OTy4YeHHbIE OT MbIei. Bo BTopyio
IPYIITY MbI OTHECITH PE3YBTaThl, 3a()UKCHPOBAHHBIC Y KPOJIMKOB, MHHH-CBUHEH
1 XOMsIKOB. OOIIIHOCTh N3MEHEHUH TaKKe XapaKTepHa U IS YIbTpa3ByKa, U3Iy-
YaeMOro MakakaMy pe3ycaMu, KpbIcaMl M MOPCKUMH CBHHKaMH (TPEThs rpyIina
pe3yasraroB). K ueTBeptoii rpyIimne Hamu ObLj1 OTHECEH YEJIOBEK.

OxapakTepu30BaB )KUBOTHBIX U YEJIOBEKa MO MOILIHOCTH YJIbTPa3BYKOBO-
IO CUTHaJIa ¥ CTPYHIKPOBAB JIaHHbIE 110 YOBIBAHUIO 3TOTO MPHU3HAKA, TOTYyYUM
CIIEITYIOIIMH PSII: MOPCKUE CBUHKHA — MHHHU-CBHHBH — KPOJIMKH — 00E3bsHBI
— KPBICBI — XOMSIKH — YeJIOBEeK — MBIIIH. TakuM 00pa3oM, MOPCKHE CBHH-
KH, HAaIlpUMep, U3AI0T HEOOJIbIIOE KOJMYECTBO YIIBTPAa3BYKOBBIX CHTHAJIOB B
COCTOSIHUM CHIOKOMHOTO OOAPCTBOBAHMS, HO OHU — HAauOOJiee MOLIHBIC. A YIlb-
Tpa3ByKOBasi BOKAJIM3AIMs MBIIIEH B CXOAHOM COCTOSTHUM TPAKTHYECKHU HE BbI-
paKeHa M OTCYTCTByeT. JlaHHBIN (hakT MOATBEPKAACT UMEIOIIMECS CBEICHHUS
0 TOM, YTO BOKaJM3alUsi MbIIICH OOBIYHO CBsI3aHA C COCTOSIHHEM, OTIIMYHBIM
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OT COCTOSIHMSI CIIOKOHHOTO OOIPCTBOBAHUS, PA3MHOXKEHUEM U T.J1. (T.€. B IIOKOE
HE HaOIIomaeTcs) U yCJIOBHO pasaensercs Ha 2 Buaa — «40-k['m» u «70-xI'»
— Bokanmuzanus [353]. MomuocTs Y3B-curaana MHHU-CBHHEH, BO3MOXKHO,
KOppEJIMPYeT C TAaKOBOW 3ByKa B CJIBIIIMMOM JIMAIa30HE B CHIIY MX BHJIOBBIX
0COOCHHOCTEH (IIYMHBIC» )KUBOTHBIC), BCTPEUYAEMOCTH KPATHBIX YaCTOT U T.1.

Ananu3 CIIM ynbrpa3Byka KpbIC MOATBEPIUI JIUTEPATYPHBIC JTaHHBIC O
TOM, YTO 3THUM JKUBOTHBIM XapakTepHa T.H. «22-k[ 1| yJIbTpa3ByKoBasi BOKaJIu-
sarusy (quana3zoH 20-30 kI['1), u, B CHITy TOTO, YTO UCCIICIOBAHUS CBS3AHBI C
TPAHCIIOPTHBIM CTPECCOM, BO3MOKHO, OHA SIBJISICTCSI MOJICJIBIO M3yUEHUS Tpe-
BOYKHOTO COCTOSIHHSI B3pOCIIBIX KPBIC, BBI3bIBatoIIero crpax [331].

Mgl monaraeMm, 9TO BEpOATHOCTh perucrpanuu Y3B koppemupyeT ¢
OCTPOTO# CJIyXa JKUBOTHBIX, [IO3TOMY PEIKOCTh BCTPEYAEMOCTH YacTOT B 00-
nacta 75-100 k' cBsizaHa ¢ TeM, 4TO OOJIBIIMHCTBO KUBOTHBIX 3TUX 3BYKOB
HE CJIBIIINT U, COOTBETCTBEHHO, HE BOCTIPOM3BOAUT [88].

HN3menenus noka3areneii Y3B npu crpecce

[locTosiHHAst akTWBAIMs OTBETa OpPraHM3Ma Ha CTPEcC MOXKET ObITh
BpE/IHA, XOTS MaJio KTO MPOXKUBET JI0JITO, €CIH HE CIIOCOOCH K 3TOH peakluu
[95]. DT mponecchl HEOOXOIUMO BOBPEMS PACIIO3HABATH U KOPPEKTHPOBATb.
[TosToMy Hamu ObUTa MPEANPUHSTA MOMBITKA M3YYCHUs BIMSHUS UMMOOU-
JIM3a1MH, JEKTPOKOKHOTO paszapakeHus U (pusndeckoil Harpy3Ku Kak (ax-
TOPOB CTpecca JUisl JJabOPaTOPHBIX KPBIC Ha YIBTPa3BYKOBYIO BOKAJIM3AIHIO
JKUBOTHBIX U OIIEHKA JUIUTEIBHOCTH CTPECC-TIePUoIa.

OxcnepuMenT npoBonuics B HIIBMT. TectupoBanuch maTUMeECSIHBIC
camibl Kpbic inHuM WAG/GY B koimuecTBe 3 0CO0CH U TpeXMEeCSYHbIC CaM-
KU KPBIC TOM )K€ JIMHUK B Kou4uecTBe 3 ocobeit. CoaeprkaHne >KUBOTHBIX — T10
OapbepHO#l crcTeMe, B KJICTKE CO CBOOOIHBIM JIOCTYIIOM K IHTHIO U IHUIIE,
300TMTMCHUYECKHE TIOKA3aTeH — B MIPEieax HOPMbl, MUKPOOHOJIOTHUECKHUH
craryc — SPF. IMmMmoOunu3anuio co3aaBaiy myTeM MOMEIIeHUsT KPbICH Ha 2
yaca B Y3KHI IUIACTUKOBBIM MEHaJl ¢ OTBEPCTHUEM IS JABIXaHUS, MCKIIOYa-
IONIYI0 BO3MOXKHOCTh KaKUX-JIMOO ABIKCHUH TynoBuiia B Hel. CocrosHue
CTpecca OT AMEKTPOKOKHOTO pa3paKeHNs BbI3bIBAIH MYJIbCHPYIOLUIIM TOKOM
TaKOM BEJMYUHBI, YTOOBI KpbICa HE W3/1aBajia 3ByKa B CIBIIIMMOM JHara3o-
He (7o 15 xI['m). Ctumynsanuio ocymecTBIsUIN 10 MUHYT, B TEYCHHE KOTOPBIX
KpbICa HAXOJWJach IOJA TOCTOSHHBIM HabOmroneHueM. JlaHHas mporenypa
npoxonuina B 3akpbeiToil kamepe (30x30x40 cM) ¢ OTBEPCTUSIMU TIJIST BO3MY-
xoo0meHa. C IMOMOIIIBIO ATOH ke KaMepbl U3y4anoCh U CTPECCOBOE BIUSHHUE
(uznueckoi Harpy3Kku (METOAMKA C MPUMEHEHUEM POTapoaa).
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CrneninaibHble MUKPOGOHBI 1 000PYIOBaHUE TO3BOJISUTA PETHCTPUPOBATH
curHain yactotoit ot 20 no 100 kI' 1 3anuckiBaTh ero B udpoBoM hopmare
JUIsl TanbHeiei oopadotku [88, 145]. imtenbHocTh peructpanyu — 10 Mu-
HYT. B mpenpiaymux omnbitax (¢ 00€31BMKMBAHUEM U AJIEKTPOKOKHBIM pas-
JpaKEHHEM) YIBTPa3ByK 3aIMCBIBAIICS HEITOCPEICTBEHHO B TIEPHO UMMOOH-
JM3alMU ¥ BO BpeMsi CTUMYJISILIMU TOKOM. Jlajiee KpbIc IoMeIain oOpaTHoO B
CBOM KIICTKH, C [[eJIbI0 BO3BPAILICHHUS K HOPMaJIbHBIM YCIOBHSIM M a1alTalluy.
[ponenypa perucrpanuy yasTpa3ByKOBOH BOKalU3allMK [TOBTOPSIIACH Yepes3
1,5 gaca. Ilonyuennsie B mnporpamme SONOTRACK uucnoBsie 3HaUCHUS
oOpabareiBanuchk ¢ nomoribio Microsoft Office Excel, nocine dero naxosu-
JINCHh MEAUAHBI HEOOXOMMMBIX 4acToT B Auamnaszonax 20-30, 30-60, 60-80 u
80-100 I 'w.

Pesynbrarhl skcniepuMenTa o umMmoouau3aiuu kpoic (Tadmuima 29) mo-
Ka3aJIi [IPEUMYIIECTBEHHOE OTCYTCTBHE BOKAIM3alMU BO BpeMsI IMMOOWIIU-
3aluH.

Tabnuna 29
HNmmoOnau3anus Kpbic (B TedeHHe 2 4acoB)

WHTepBan HaxoxaeHus MeavaH
lpynna ®yHKUMOHabHOE YNbTPA3BYKOBbIX 4ACTOT, KI'L,
XMBOTHbIX CoCTOsiHMe
20-30 30-60 60-80
Komdopt - 37,18 -
Camupl Mmmobunmnsaums 25,38 - -
MocnepeiicTre Yepes 1,5 yaca - 36,99 -
Komdopt - 39,85 =
Camku Nmmobunmnsaums - - -
MocnepencTere 4epes 1,5 yaca - - -

Jaunbiii 3pdekt, cBA3aHHBI ¢ 3aMUpPaHHEM XHBOTHBIX, a TaKXKe I10-
ABJICHHUE YJIbTPa3BYKOBBIX yacToT B AuanazoHe 20-30 k' (B Tpex ciydasx)
CBHUJICTEIBCTBYIOT O TOM, YTO OHH HMCIIBITHIBAIOT UyBCTBA BOJHCHUS M TPEBO-
ru. [IpeBblllieHUe B €IUHUYHOM ClIydae YPOBHS YJIBTPa3BYKOBBIX KOJIcOaHUI
B juana3one 30-60 k't mo cpaBHEHUIO ¢ (POHOBBIMU 3HAYCHUSMU, BHIUMO,
SIBJSIETCSI CIICICTBHEM JHCKOM(OPTHOTO COCTOSHHUSI, MPUOIKAIOIIETOCS K
OosieBoMy mopory. [1o McTeueHHH MOMyTOpa YacoB, Uil KPBIC XapaKTEePHBI
OTCyTCTBHE BOKaim3anuu B auanazoHax 20-30 u 30-60 k1, a Taxxke (B mo-
JIOBUHE CITy4aeB) yAbTPa3BYKOBBIC KojieOanus B nuamnazone 30-60 kI, 3Ha-
YSHHSI KOTOPBIX MPUOIU3UTEIBLHO COOTBETCTBYIOT COCTOSIHHIO KoMdopTa. Ha
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OCHOBAaHHUHU NJAHHOTO (baKTa, MOXHO CJI€JIaThb BbIBO/] O TOM, YTO B 3TOT IICPUO/]
BpPEMEHH y )KMBOTHBIX HaOmrofaeTcst ocnabieHue cTpecca, OHU MOCTEIEHHO
MPUXOMAT B HOPMY, HO y HUX BCE €IlIC OTMEYAIOTCsI OCTaTOYHbIC IPPEKThI
MICHX03MOIIMOHAIBHOTO IIIOKA.

Pesynbrarsl, OMy4eHHBIE B TIEPUOJL CTPECCOBOTO BIMSIHUSI DIIEKTPOKOKHOTO
paznpaxxenus (Tabmuia 30), mokasaiu MOSBICHUE Y 00CUX IPYIII )KUBOTHBIX BO-
kaym3anuu B quanazonax 20-30 u 60-80 k' 3HaueHns MeiaH 4acToT B iuaria-
30He 30-60 K[ 11 IpeBbIIAIOT TAKOBBIE B COCTOSHUM CIIOKOMHOTO OO/IPCTBOBAHM,
YTO CBUACTCIILCTBYCT O I[I/ICKOM(i)OpTC Y )KUBOTHBIX, @ HAJIMYUEC JAHHBIX B AUaria-
3oHe oT 60 Kl 11 roBOpHUT 0 MpeBbIIeHnn OoneBoro nopora. [IpenmyrecTseHHOE
OTCYTCTBHE BOKAJIM3ALUH B TIOCIECTPECCOBBII MIEPUO U HEKOTOPOE MpEBbIIIIe-
HHE 3HAYCHUI MEIMaH 4acToT (B BYX CIY4asx) [10 CPABHEHHUIO ¢ (DOHOBBIMH YH-
CJIOBBIMU 3HAYCHUAMU I'OBOPUT, BEPOATHO, O TOM, YTO KUBOTHLIC, Y7KE HC UCIIbI-
TBHIBAIOLIUE YAPOB TOKOM, IIPOIOKAIOT HAXOMUTHCS B CTPECCOBOM COCTOSTHHH.

Tabmnuna 30
DJIEKTPOKOKHOE Pa3IpaskeHue
(10 BOKAJIN3AUMH B CJLIIIMMOM IHANA30HE)

VIHTepBan HaxoXaeHus MeavaH yasTpasByKOBbIX
Mpynna PyHKLMOHaNbHOE yacTor, Kl
XUBOTHBIX COCTOsIHVE
20-30 30-60 60-80
Komdopt - 37,18 -
Camupl 9. pazapaxeHve 25,68 43,33 63,30
MocnepeiicTere Yepes 1,5 yaca - 40,28 -
Komdopt - 39,85 -
Camkm 9. pasppaxeHne 27,71 46,40 65,09
MocnepencTere 4epes 1,5 yaca - - -

[Nony4eHHBIE pe3ynbTaThl [0 BAUSHUIO (U3ndeckoi Harpy3ku (Tabmuia
31) mokaszanu, 4To B JaHHOM (YHKIIMOHAJILHOM COCTOSIHHH Y XHMBOTHBIX OT-
MeuaeTcsl OTCYTCTBHE YIIBTpa3Byka BO Bcex auamna3oHax, kpome 30-60 xI'm.
VYeusenue BOKaIM3allUK B JAHHOM HMHTEpBaJie 10 CPaBHEHHIO ¢ (DOHOBBIMH
3HAUCHHUSMHU CBHJICTEIHCTBYET O TOM, YTO HHTCHCUBHAS (pru3nveckas Harpys-
Ka (He XxapakTepHas Isl OOBIYHOM KU3HH HCCIECTYEMbIX )KUBOTHBIX ) SIBISICTCSI
JUISL HUX cTpecc-(akTopoM U BbI3bIBaeT Auckomdopt. Yepes 1,5 waca neiict-
BHE JJAHHOTO CTpecca, BUANMO, IPAKTHUYECKH MPEKpaIlaeTcs, O 4eM TOBOPUT
YMEHBIIICHHE MenuaH 4acToT B auana3one 30-60 k[ u Bo3BpalmieHue ux K
3HAUCHHSM, XapaKTEPHBIM JUIsl COCTOSIHHS CIIOKOHHOTO 0OIPCTBOBAHUSL.
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Tabnuma 31
®dusuyeckast Harpy3Ka (B cpeAHeM, 45 MUHYT)
MHTepBaJ'I HaxoXaeHusa MeanaH ybTPa3BYyKOBbIX
Mpynna DyHKUMOHaNbHOE yactor, Kl
XUBOTHbIX COCTOsIHNE 20-30 30-60 60-80 80-100
Komdopt - 37,18 - -
Camupl ®u3. Harpyaka - 52,08 - -
Mocnepeictaue yepes 1,5 yaca - 36,98 - -
Komdopt - 39,85 - -
Camku ®du3. Harpy3ka - 55,07 - -
Mocnepeictaue Yepes 1,5 yaca - 38,17 - -

CornacHo pe3yibTataM criekTpaibHoro aHanusza (Puc. 50) skcnepumenTa
0 AIIEKTPOKOKHOMY Pa3IpayKeHHIO, OCHOBHBIC U3MEHEHUS B YIBTPa3BYKe, 13-
Jy49aeMOM KPBICAMH B COCTOSIHUM KOM(OPTa, HEMOCPECTBEHHO P pazapaxe-
HHUKU U 4Y€pE3 1,5 4 IOCJIC BO3BpAIICHHA MOAOIBITHBIX K OOBLIYHBIM YCJI0BUAM,
HaOmonanuch B nosoce 20-80 kl'u. B cocTostHum crokoitHOro 601pcTBOBaHMSA
(roM(opTa) JyIst KpbIC HAUOOJIEE PACIIPOCTPAaHEHBI ObLTH KosteOanust 25-45 k',

¢ mukoMm CIIM B obmactu
38-39 kl'u (-30 nb/Tm),
MUHUMAJbHBIE 3HAYEHUS
CIIM orMmeyanauch B aua-
na3one 80-100 k[ (> -36
nb/T'm). Ilpu nelicrBum
ANIEKTPUUECKOTO TOKa
CIIM B auamasone 25-42
kI’ cHmXanach, OJIHAKO
OTMEYAJIOCH IIOBLIIICHHE
JTOr0 IoKa3aTelisd B 00J1ac-
x 25, 28 u 45-53 kI'L, ¢
mukoM okoimo 25 kI (<
-26 nb/T'r). Ananuz CIIM
coycts 1,5 gaca mocie BbI-
KIIFOUEHHMSI TOKAa TIOKa3all
OTCYTCTBHE Mpeo0iaiaro-
IIMX YacTOT B CIEKTPO-
rpamMMe yJbTpa3ByKa, Kpo-
M€  TOro,  MOIIHOCTE

abiMy
-26
-28|
-30
-32|
- 34/

-36 |

| S N oo N I Ky

20 40 60 80 100
Puc. 50. Tpaduk cnekTpanbHONW MOLLHOCTM Yiib-
TpasByKa Y KPbIC B pa3siMyHbIx ycosusix. 1o ocu ab-
CLMCC —4acToTa, KI'L; M0 OCY OPAMHAT — CeKTpasib-
Hasi MJOTHOCTb MOLUHOCTU B JIOrapnpMn4eckoi
wkane, ab/I'u. CHAS NMHAS — ICXOAHOE COCTOSHME
crnokoiHoro 6oapcTeoBaHmMs, kpacHas — CIMM Y3B
MPU 3M1IEKTPOKOXHOM pasfipaxeHun, 3efieHas nu-
Hus — n3ameHenne CINM Y3B cnycta 1,5 yaca nocne
3JIEKTPOKOXHOI 0 PasfipaxeHus.
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CHTHaJa B MOCICICHCTBUM TOKAa XapaKTEpH30Balach HU3KUMH 3HAYCHHUSMHU
(mpumepHo -36 n1b/I' u Gonee).

Takum 00pa3zom, 00€31BMKUBAHUE, HIEKTPOKOKHOE pasIpakeHue U Pu-
3uyeckas HazpysKka SBISIOTCS cTpecc-(GakTopamu Aj1s 1a00pPaTOPHBIX KPBIC U
OKa3bIBAIOT BJIMSHHUE HA YACTOTY MX BOKAJIM3AIMU B YJIBTPA3ByKOBOM JHaria-
30oHe. Hanbosee CHIIBHBIM CTPECCOPOM SIBISETCS DIEKTPOKOIKHOE pasapaxke-
Hue. CTpeccoBoe BAMSHIE UMMOOUITU3ALINH H AJIEKTPOKOKHOTO pa3apakeHUs
COXpaHsIETCsl Y )KMBOTHBIX I10 KpaiiHeil Mepe Ha MPOTSHKCHUH HECKOJIbKUX Ya-
coB, uHorna 2-3 cytok. CTpecc, UCIbIThIBACMbIN KPbICAMHU ITPU HHTCHCHBHON
¢bu3nuecKkoll HarpysKe, IPEKPaIACTCs MPUOIU3UTEIBHO Yepe3 yac Hocle ee
OKOHYAHMS M JOCTHXEHHs MHopenakcauu. [IpeasokeHHas MOIeib MOKET
OBITh UCIIOJIb30BaHA [l CKPUHMHTA, OLCHKU (hapMaKOJHMHAMUKHU U BBISBIIC-
HHSI MEXaHM3MOB JICUCTBUSI HEHPOIICHXOTPOIIHBIX aHTUCTPECCOPHBIX U a/1all-
TOTCHHBIX CPE/ICTB U (PapMHYTPHEHTOB JJIsl CHIOPTHBHOW (hapMaKoJIOTuHu.

H3menenune napamerpoB Y3B npu arpeccum u TpeBore

YcraHOBUB, YTO pa3NuyuHble PyHKIIMOHAIBHBIE, CTPECCOBBIE U JIP. COCTO-
SIHMSI OKa3bIBAIOT BIIUSHUE HA BOKAJIM3ALMIO >KMBOTHBIX B YJIBTPa3ByKOBOM
Juana3oHe, HaMHM ObLI
TAKXe IIPOBEIEH OIBIT
10 U3YYEHMIO BOKAJIU3a-
MU KPBIC B COCTOSIHUHU
arpeccuu u TPeBOrH (T.H.
«0oit camIoBy»). JKcIie-
PUMEHT MIPOBOJMIICS
Ha 2 TSITUMECSYHBIX
caMLax KpbIC JIMHUU
b WAG/GY.  JKuBoTHble
20 a0 e 80 100 [IOMEILAIIUCH B KIIETKY C
JJIEKTPU30BAHHBIM  I10-
JIOM, U B T€UEeHUE 5 MU-
HYT 3aluChlBAIACh HX
BOKaIM3aILus B 00LIYHOM

ob/lMy

Puc. 51. Tpaduk un3MeHeHUs CrnekTpasbHON
MOLLIHOCTM YNbTPa3Byka Y KPbIC B COCTOSHUM «00S
camuoB». 1o ocu abcumce — YacToTa, Kl no ocu
OpOMHAT — CreKTpasibHas NMNOTHOCTb MOLLHOCTU B (xomopTHOM)  COCTOSI-
norapudmmnyeckoint wkane, ab/Ty. CuHas nuHssa — HHU. 3aTeM, B OTOH Ke
NCXOHOE COCTOSIHME CMOKOMHOro 604pCTBOBAHNS, KJIETKE, C TIOMOIIBIO MO-
KpacHas — CnekTpanbHas mIoTHOCTb MOLWHOCTM BO  jauw Toka (25-35 B) mo-
Bpems «60a camL0B». OMBLINCH ArpeCCHBHOIO
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[IOBEIEHUS CaMLOB 110 OTHOLICHHUIO APYT K APYTY, 3alMCBIBAIN YIBTPA3BYK
(omHUM MUKPOGOHOM Y JIByX CaMIIOB OJHOBPEMEHHO).

CIIM ynberpa3Byka B COCTOSHUHM «0OSI CamIlOB» [0 CpPaBHEHHUIO C
COCTOSTHHEM KoMQopTa XapaKTepH30Balach POCTOM 3TOrO IOKa3aress Ha
HECKOJIbKO MopsaKoB B nuanasonax 20-30 u 45-70 xI'i (Puc. 51), ¢ nukom B
obmactu 22-23 k't (CIIM 210 nb/T'nn). Haumensbinue 3nauenust CIIM B nan-
HOM COCTOSIHUH 3adukcupoBanbl okono 97-100 kI' (=35 ab/T'n).

[IpuMeHeHne TecTa Ha arpecCHUBHOE MOBEJCHUE M YIBTPA3BYKOBYIO BO-
KaJIM3alUIo TPH arpeccHu ObLIO UCIIONB30BAHO ISl OUEHKH HEHpOTPOIHOI
AKTUBHOCTU OPUTHMHAJIBHOI'O NCIITHAHOIO COCAMHCHUA ITent-9. Tect IIpOBO-
JTUTCSL Ha caMIax KpbIC B Bo3pacte 2-3 mec. B Hawane skcrnepumenTta moj-
OuparoTcsi mapbl CaMIlOB, CKJIOHHBIC K arpecCUBHOMY IOBEICHHUIO, MPOSIB-
nsronieMycst B 6opr6e (ComnepHUUYECTBY) APYT C APYTOM IO BO3/IEHCTBUEM
ANIEKTPUYECKOr0 TOKa. JKHBOTHBIC TIOMEIIAIOTCS B KIIETKY, Ha IOJI KOTOPOHt
MO/IaeTCsI TOK 110 MEPE BO3PACTAHUS CHIIbI. B MOMEHT JJOCTH)KEHHS arpeccuB-
HOH 103bI (BCTaBaHUE CaMIIOB Ha 3aJIHUE JIallbl, CTOMKA) PUKCUPYETCsl HApsi-
JKEHUE TI0JJaBAEMOTO JICKTPHUUECKOTO TOKa (B BOJbTax — B), U TecT 3aBepia-
ercst (Tabmuia 32). [Tepen SkCriepuMEHTOM 3alUCHIBAIOTCS (DOHOBBIC JaHHBIC,
CJIC/IYIOIIUI TECT MPOBOAUTCS B 3aJJaHHBIN TIEPHOJT UCCIICTOBAHHMS.

Tabnuna 32
Bansnue nentuanoro npenapara I[lent-9 B n103e 10 Mr/kr Ha
arpeccuBHoOe MOBeJeHHe KPbIC IPH PeKTAIbHOM e:KeTHEBHOM BBeIeHHH

lMokasartesnb \ KoHTposb \ Ment-9

HanmeeHme SJIEKTPNYECKOro ToKa, B BOJIbTax

oH 28,9%1,85 34,2+ 2,01
7 neHb 30,1£2,12 44,8 +1,64
14 neHb 30,2+1,98 37,8 + 3,66
21 neHb 31,3+1,66 16,3 +5,39
28 neHb 29,1+x1,79 32,2+4,59
OTHOLLEHWS HANPSXXEHUs TOKa B 3KCMEPUMEHTE K POHY
7 neHb/doH 1,04 1,3
14 peHb/doH 1,04 1,1
21 peHb/boH 1,08 0,5
28 neHb/doH 1,01 0,9

B kOHTpOJIbHOM TpymIie Mbl He HAOIIOMANIN CYIIECTBEHHBIX OTIMYHMN B
3HAYCHUSX HAIPSDKEHUS AJIEKTPUUIESCKOTO TOKA TIPU JOCTHIKEHUU UMH OOCBOM
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CTOMKH 10 JTHSAM HaOirofaeHust. OTIN4YuMs, BEPOSITHO, 3aBUCAT OT MHAMBUIY-
aJBHBIX OCOOCHHOCTEH KMBOTHBIX. B TO ke Bpems mocie 14-ro aHs BBeme-
Hus npenapata [lenT-9 cuna Toka, BBI3bIBAIOIAsl arpecCHUBHOE IOBEICHHE
JKUBOTHBIX, OblJIa IPAKTUYECKU B 2 pa3a MEHbIIIE. DTO CBUIETENbCTBYET, YTO
npenapar [lent-9 obneryaer GopMUpOBaHUE arpeCCUBOHOTO TIOBEACHHS. DTa
O0COOEHHOCTh TICHXOTPOITHOTO JIEHCTBHS Ipernapara JOKHA YYUTHIBATbCA
IIPU €ro KIMHUYECKOM MPUMEHEHUH, a TAaK)Ke B TPAKTUKE CTIOPTUBHOM MeH-
[IUHBI, TaK KaK JJI5 HEKOTOPBIX BUAOB CIIOPTa YMEPEHHOE MOBHIIIEHNE arpec-
CUBHOCTH SBJISIETCA MOJIE3HBIM CBOMCTBOM.

AHanu3upys pe3yJabTaThl HKCIEPUMEHTA C 3JIEKTPOKOKHBIM paszipake-
HHEM, MOKHO CJIeJIaTh BBIBOJ O TOM, YTO JIAHHBIH cTpecc-(aKTop yCHUIIUBAET
YABTPa3BYKOBYIO BOKAJIHU3AIMIO KPBIC, YTO COOTBETCTBYET PE3yJbTaTaM OIlbI-
ta, nposeneHHoro M. Weber, G.Paxinos u R.Richardson [350]. Ouenuas pe-
3yJBTaThl HAIIUX YKCIIEPUMEHTOB C «O0EM CaMIIOB», MOKHO CKa3aTh O TOM,
YTO 4acTOTa YJITPa3BYKOBOM BOKaJIM3allny, paBHas npuoian3uresnbHo 50 kI,
CBSI3aHA CO CTPECCOBBIM COCTOSTHHMEM JAaHHBIX >KMBOTHBIX, YTO TaKXkKe IOA-
TBEPXKIACT UMEIOIuecs cBeaeHus [73].

JlokazaHo, 4To yabpTpa3ByKoBas BoKasluzalus B nHTepBaje yactot 20-30
k['11 oTpaXkaeT oTpULaTEeNIbHbIE COCTOSIHUSA, CXOJHBIE CO CTPaXOM U YHBIHHEM
y uenoBeka [309, 357, 358]. BricokouactoTHast Bokaiuzanus (50 k') umeer
yacToTy nuKa 3Hepruu 32-96 kl'1, 3Byku nmeror y3kuid quanason (1-7 k'),
HO OoJyiee KOpoTKyto JuTenbHOCTh (30-50 Mcek), yem 22 kIl BOKamu3anus
[357, 358]. Beigensror nBa moarumna 50 kI 'm-Boxammzarnuu. IlepBoiit u3 HUX
CBSI3aH C MPUATHBIMU OLIYNICHUAMHU (FOHOIIECKHE UTPHI, ClIapUBaHUE, €7a,
ANEKTPOCTUMYIISILIUS HEKOTOPBIX sIJIep JTUMOMUYECKON CUCTEMBI MO3ra | Ap.),
BTOPOH, HAIPOTUB, — C OTPULIATEIILHON CTUMYJISIIIMEH (3amax KoTa, 3ByK Iia-
roB, ApKHii cBet). S0-kI 11 BOKanu3ausi MOXeT ObITh HHIMKATOPOM KOMQOpT-
HBIX ¥ AUCKOM(OPTHBIX COCTOSHHMA, MPEACTABISIONIMX TOMOJIOTHIO PaJOCTH
yenoBeka [357].

[TostBsieTcst Bee 60IbIe TaHHBIX O TOM, 9TO Y 3B KpbIC OTHOCTHIO 3aBU-
CHUT OT CUTYAal[lH, OTIbITA dKUBOTHOTO M MOYKET OTPaXkKaTh €ro pasIinyHbIe IMO-
[UOHAJIbHBIE cocTosiHUs. B yactHocTH, Y3B B3pocibiX Kpbic HaOmoaeTcs
B OKUJIaHUHM MCKYCCTBEHHOTO BO3HATPaXKACHUS, (apMaKoJIOrM4ecKOoro BO3-
JEHCTBUS WM TIPU DIIEKTPOCTUMYIIMPOBAHUU MENAIBHOTO TyYKa IepeIHEro
mosra. [Ipeamomnaraercs, uro Y3B Takoro poma oTpaskaeT MOJOKHUTEIHHOE
a(eKTUBHOE COCTOSIHUE, CPOIHU PafiocTH y 4yesoBeka [277, 320]. Ipemio-
JKeHHas HaMHM MOJEJb MpeJICTaBIsgeT OOJBIION HHTEpeC sl HAalpaBIeHHOTO
MIOMCKa MHHOBAIIMOHHBIX CPEJICTB B CIIOPTUBHOM (papMakoioru.



[naBa 8.

OueHKa CEHCOPHbIX U KOTHUTUBHbIX (PYHKLINIA

K coxanenuto, 00J1b 4acThIi CITyTHUK CIIOPTCMEHOB. Ee Haj0 ycTpaHsTh
TaK, 4TOOBI HE CO37aBaTh MPOOJIEM CIIOPTCMEHY, T.e. He0OX0AMMO 00e3001H-
BaHHe 0e3 HapKOTHKOB. CyIIeCTBYET, OIHAKO, HE TAK MHOTO SKCIICPUMEHTAIIb-
HBIX METOJIOB JUUIsl TAKUX 0€30mMacHbIX U 3PPEKTUBHBIX CPEJACTB 00€300J11-
BaHUs, HE MOATMAAIONINX 0] 3alpeIIeHHbIN criucoKk BAJIA. 3HaunTenbHyI0
TPYAHOCTH B HAIlPaBJICHHOM IOMCKE MHHOBAIMOHHBIX CPEICTB 00e30011Ba-
HUSI COCTaBIISIET BEChbMa OIPaHUYCHHBIA BBIOOP SKCIEPHUMEHTAIBLHBIX METO-
JMUYECKUX MPUEMOB OLCHKH OO0JEBOM UYBCTBHTEIBHOCTH Y JIa00OPATOPHBIX
JKUBOTHBIX.

OueHka 601eBOM HyBCTBUTENBHOCTU N 06e3601MBaHmne

Paznuyaror ocTpyro WM MocTosHHY0 O0osb. Camasi pacipocTpaHeHHas
MOJIeJIb TTOCTOSIHHOW OOJIM — TOAKOKHAs MHBEKIHs (popMaliiHa B MOJOIIBY
JIarbl JKUBOTHOTO. J1J1s1 MOACIMPOBAHHS OCTPOH OO MCHONB3YIOT BBICOKYIO
WM HA3KYIO TEMIIEpaTypy B yCTaHOBKaX, IEPEYHCICHHBIX HIKE. OLleHUBATh
C TOMOIIbIO JTaHHBIX TECTOB BBHIHOCIUBOCTH U PabOTOCIIOCOOHOCTH HEBO3-
MOYKHO, ITOCKOJIbKY CHJIBI OpTaHW3Ma 3/1eCh, B IIEPBYIO OYEPEb, HAPABICHEI
Ha [TPeoJI0IeHNE OOIEBOTO CHHPOMA.

«lopauaa nnamdghopmay (hot plate)

OreHuBaeTcsl TOPOroBasi 4YyBCTBUTEIBLHOCTh OCTpoi Oosn. JKuBoTHOE
MOMEIIAIOT Ha HarpeTyto noBepxHocth (55°C ms mbliteit, 52,5°C aiis KpbIc).
Oukcupyercsi BpeMsi, KOTJja )KHBOTHOE HaYWHAET OOJM3bIBATh OJHY U3 JIall.
TecT opreHTHPOBaH Ha OIICHKY 00e300mmBatoIMX 3(h(HEKToB, pearn3yeMsbiX,
IpexkJie BCEro, Ha YpOBHE TOJOBHOTO MO3Ta.

«Omoepzusanue xeocmay (tail flick)

[MpuGop Qokycupyer oOXKHTAIOMMKA Jyd Ha XBOCTE >KHBOTHOTO.
Oukcupyercst BpeMsl OTACPTUBaHMS XBOCTa. TeCT MpeHa3HaueH B OCHOBHOM
Uil OlIeHKH (P (PEKTOB CPeICTB CIMHAIBLHOTO YPOBHSI.
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Ha nam B3msi1, BecbMa MEPCHEKTUBHBIM B CIIOPTUBHOH (hapMaKoIOTHH
ABJISIETCSl MCIIOB30BaHME JIEKApCTBEHHBIX IPENaparoB, KOTOpPbIE Obl YCH-
JUBAJIN CTPECC-aHAJIbIe3UI0, MUHYS ONMUAaTHBIE MEXaHU3Mbl. B 3TOM miane
NPE/ICTABISIIOT HHTEpeC (papMaKoIOrniecKre BEelecTBa, BEI3bIBAIOIINE aKTH-
BaIMI0 MOHOAMHHEPTHUECKUX CTPYKTYP MO3ra, QyHKIIMOHATIHLHO U MOP(OJI0-
THYECKH CBA3aHHBIX C BHYTPEHHUMH CHCTEMaMHU IojiaBienus 6omu [77].

Panee Hamu Oblna MoOKa3aHa BO3MOXKHOCTH TOTEHIIMPOBAHHS CTpPECC-
aHaAJIbre3u IocJyie 0OJIEBOr0 BO3JEHCTBHA C MOMOIIBI0O MMHIIPAMHHA, OT-
HOCSIIIETOCS K TPUIMKINYCCKUM aHTUAeIpeccanTam [77]. OMIUPUUECKU U
Onaroyaps TMOSIBICHUIO HOBBIX ICHUXOTPOMHBIX MpEnaparoB ObUIM CO3JaHbI
TaKHle U3BECTHBIE METO/IbI, KaK HeWposlenTaHalbre3ns, arapaire3us, FTumHoa-
Hanresus. [Ipu Takom 06e3001MBaHIH PaBHOBECHE aHTAaTOHUCTUYECKUX HYK-
JICO3U/I0B YPUIMH/TUMUINH B KOPE MO3ra CMEIIAETCS] B CTOPOHY TUMH/IMHA.
Knuaudecku nmokasaHo, 4To BBEIEHUE B MIPEMEIUKAINIO ymaniekca (Ypyuau-
Ha) B 03¢ 10 Mr mepen KiIoQeInH-KETaAMUHOBON aHECTE3UCH MOTCHIIUPYET
ypOBEeHb 00€300IMBaHus, MPOJOHKUTENBHOCTh MEIUKAMEHTO3HOTO CHAa |
yCTpaHsIeT BhIPaKCHHBIC MCUXOTHUYECKUE (P (eKThl KeTaMHHa, CYIIECTBEHHO
MPEBOCXOS B 3TOM amazenam [75, 76, 81, 91].

Hamm u npyrue naHHbIE CBHUIETEILCTBYIOT O HAJTUYMU aHaJIbleTHYe-
CKHUX, BETeTO-CTaOMIIM3UPYIOIINX U CTPECC-IIPOTEKTOPHBIX CBOWCTB y aHTa-
TOHHMCTOB KaibLus [77]. AHTHHOUMIENTUBHBIN 3()(EeKT STOH TPyNIIbI Mpemna-
paToB, B YaCTHOCTH, BEparaMuiia, 0ObSICHIIOTCS HENPSIMBIM BO3/IEHCTBUEM Ha
K-OIHAaTHBIC PELENTOPHI, CHUKEHHEM aKTUBHOCTH (OchONIHIasbl, 4YTO BbI3bI-
BaeT YMEHbIICHHE CHHTE3a MIepalre3ndecKux npocrarianaAnHoB E u neii-
KOTpueHOB. KpoMme Toro, aHTaroHMCThI KalblUsl YMEHBINAIOT AeHCTBHE CyO-
cranuuu P — MoiHoro TpancmutTepa g depeHTHol 007IeBOI UMITYIbCALUH
U MOTYT IIPUMEHSTBCS B KadyecTBe 00€300/IMBAIOIINX CPEJICTB B CIIOPTHBHOM
Me/IULIMHE.

Tpancamun (parnate, Tilcyprine) — npenapar 0 XMUMHYECKOMY CTpOe-
HUIO OJIM30K eHAMUHY, HHTHOMTOP MOHOAMUHOKCH 1a3bl. PaHee mpuMeHsuicst
B KJINHUKE KaK aHTUIETPECCAHT, HO B HACTOSAIIEE BPEMS B 3TOM Ka4eCTBE HE
npumeHsiercs. PapMaKoJIOru4eckoe CBOMCTBO TPAHCAMUHA YCUIIMBATh JCH-
CTBHE CHOTBOPHBIX (0apOUTYpaToB) M CEJaTUBHBIX CPEACTB HAIIUIO IIUPOKOE
MPUMEHEHHNE B KIIMHUYECKOHN MPAaKTHKE B KaUe€CTBE HEHAPKOTHYECKOro 00e3-
OOIMBAIOIIETO CPECTRA.

OKclepUMEeHTaIbHbIE HCCIEIOBAHUSA aHANbIeTUYECKOW aKTUBHOCTHU
TpaHcamuHa B J1o3e 500 MI/ Kr moka3ajii HaJu4due JOCTOBEPHOTO aHaJ bleTH-
yeckoro 3¢ ¢exra B «tail-flick» Tecte. B mo3e 500 mr/kr npenapar BbI3bIBaI
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yBeJMUEHHE JIATEHTHOTO TIEPHO/Ia PEaKIIMU OJICPTUBAHNS XBOCTA JI0 3HAYCHUI
MIPEeeIbHOTO BpeMeHHu cTuMyisiiun (95,1+48,9%). Kpome ananbresun, Tpas-
CaMHH BbI3bIBaJl CHIDKCHHE MBIIICYHOTO TOHYCA, YTHETEHHE JIBUTATEIbHOM
AKTHBHOCTH W CEIATHBHBIM 3QQEKT, 4TO MO3BOJISICT pacCMaTpuBaTh €ro Kak
NEPCIEKTUBHOTO KaHIU/IaTa B BOCCTAHOBUTEIBHOM IIEPUOIC U JUIsl yCTpaHe-
HUsI OOJIEBBIX CHH/APOMOB Y CIIOPTCMEHOB.

CnyxoBasi HYyBCTBUTENIbHOCTb

JlaGopaTopHble KUBOTHBIC CIBIIIAT B JUANA30HE YaCTOT, OTIMYHOM
ot uenoBeka (80-100 k[ anst mprmeit). [pei3yHbl OoJiee YyBCTBUTEIBHBI K
BHE3AITHBIM 3ByKaM, IltyMaM. Hanbosee TouHO CIIyX0BO# TOPOT OIpenemseTcs
ANEKTPOPHU3HOIIOTHUECKUM METOIOM. XOpolliee pa3pelleHre UMEET METO],
OCHOBaHHbBIN Ha pe(ICKTOPHOM B3JIparuBaHUK )KUBOTHOTO ITPH HEOXKHUTAHHOM
3BYKE.

«Cmapmun-pegnexcy (startle reflex system)

MeTtonuka SIBISICTCS OCHOBHOWM IPM HM3yYCHUH MHOIHMX I1apamMeTpOB
ayJIMO4yBCTBUTEIbHOCTH. COBPEMEHHBIC YCTAHOBKH CO3aH0T KOMOUHAIIMU
pa3IUYHBIX IIYMOB B nuamnaszone ot 15 I'm mo 16kI't. @ukcupyetcs: B3apa-
FMBaHME J)KUBOTHBIX HAa HOBBIC PE3KUE aylUOCUTHAJbL. [Ipy 0JHOBpEMEHHOM
HAOJIFOJICHUH 32 HECKOJIBKUMH JKUBOTHBIMU BaKHO M30JIMPOBATh MX JIPYT OT

npyra [88].

YnbTpa3ByKoBasi YyBCTBUTENIbHOCTb

CrnyxoBasi 4yBCTBUTEIBHOCTh KMBOTHBIX MPEBOCXOIUT TAKOBYIO y de-
JIOBEKA Kak IO JMara3oHy, TaK W M0 MOporaM BOCIPHUATHA. MHOTHE BHJIBI
YKUBOTHBIX BOCIIPHHUMAIOT Kak MH(ppanuskue (Hike 10 [l — HecaplmmMMBbIxX
YEJIOBEKOM ), TaK U YABTPa3BYKOBBIC (CBBIIIE 16-20 KI'11 — HE UyBCTBUTEIHHBIC
1t yenoBeka). CyTh MOZIEIMPOBAHNUS YABTPA3BYKOBOTO CTpecca 3aKJIovaeT-
Csl B UCTIOJIb30BAaHMHU T€HEpaTOpa YAbTPa3ByKa, BBIAIONIETO CEPUIO CUTHAJIOB
B auarnaszoHe 255 k['u. XKuBotHoe (Kphica, MBIIIL WU JIp.) TOMEIIAETCS B
MIPOHUIIAEMYIO JUTSl YIBTPa3ByKa KJIETKY. MOIIIHOCTh CUTHAJIA TOBBIIIAETCS J10
BO3HHUKHOBEHHMS B3JIparuBaHUs WM BOKaJHM3alMH, B TOM uyucie B Y3B-maua-
nazoHe. dapMaKoIOrHuecKue CpelicTBa WM Hble (PaKTOPBI MEHSIOT HOPOT
peaKkLuy )KUBOTHBIX Ha YIBTPA3BYK.
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MexaHusM (HOpMHPOBaHHS OTKJIMKa MJICKOMHUTAIOIIMX Ha BO3ICHCTBHE
yABTpa3ByKa pactmpoBan B nocieanue roast [20, 21, 22].

)

— .7.':'
{ ==y

Puc. 52. CTpykTypa npecTuHa n cxema GopMUPOBaHMS peakLnn Ha yNbTPa3ByKOBOE
BO3AENCTBME.

Nzydens naMenenus cuuTe3a Oenka npectuHa (Puc. 52), a Takxe reHos,
OTBETCTBEHHBIX 3a 3TOT IpoLecC, MO BO3JecTBUEM yabTpa3Byka. B aTux
YCIIOBUSIX MPECTUH CHOCOOEH YIIMHATH BOJOCKH KJIETOK YAUTKH BHYTpEH-
HEro yXa M, BCIEACTBUE 3TOT0, YCUJIMBATh 3BYKOBOW CHUTHAJ OINpPENeIEHHON
yacToThl. bbun MccnenoBaHbl reHbl, OTBEYAIOIINE 332 CUHTE3 PEecTUHa y 25
Pa3NUYHBIX BHJOB MIICKOMUTAIOUIMX (AETb(QHHBI, COOaKH, KOPOBHI, MBIIIH,
CBUHBH, KOIIKH, JIETYYHE MBIIIN). XOTS B 3TOM TPYIIIE TOIBKO JIETYYHE MBIIIIH,
KUTBI U Jeb(UHBI CIIOCOOHBI K OPUEHTHPOBAHHIO C TIOMOIIBIO SXOJIOKAIINH,
y BCEX KUBOTHBIX UMEETCS OIpeesIeHHas CXOKECTh reHa nmpectrHa. [lig Hac
CYLIECTBEHHO Ba)KHO, YTO OJHUM M3 BBIBOJOB 3THUX HMCCIEI0BATENEH ABISAET-
sl CIOCOOHOCTH MPEeCTUHA, COAEPIKALIECTO BeChbMa OTPaHUUEHHOE KOJTMYECTBO
AMHHOKHCIIOTHBIX IOCIIEIOBATEILHOCTEH, aKTHBHO (YHKIHOHHPOBATH LIS
YCUJICHUS YIBTPa3BYKOBBIX KOJICOaAHHH.

Panee MBI moKa3anu, 4YTO KUBOTHBIE U YEJIOBEK CIIOCOOHBI TEHEPHPOBAThH
CUTHAJIBI B YIBTPa3BYKOBOM Juana3one. Hamu ycTaHOBIIEHBI CXOCTBA U pa3-
nrunsi “THQOPMATHBHBIX MapamMeTpoB Y3B, KoTOpble MO3BOJSIOT HCIOIB30-
BaTh Y3B Kak MHCTPYMEHT NpPH MOAETUPOBAHUH Pa3HOOOPA3HBIX MCUX03MO-
[IUOHAJIBHBIX COCTOSHHM, BKIIIOYasi CTPECCOPHOE BO3JEHCTBHE, a TaKXkKe I
ucciienoBanus 3¢ ¢GexkToB (hapMakoIoruueckux cpeiacts. [lomyueHHble naH-
HBI€ TTO3BOJIAIOT OCYIIECTBISITh 3KCTPAIONIALNIO PE3yabTaTOB HCCIeI0BaHUN
Ha J1a00paTOPHBIX )KUBOTHBIX B OTHOIICHHH YeJIOBEKa.

3pl/ITeﬂbHaﬂ M 06OHATENBbHAS HyBCTBUTEJIbHOCTb
3puTesbHasi YyBCTBUTENBHOCTb. 3peHHE JTa0OpaTOPHBIX >KUBOTHBIX

OTJIIMYAETCS OT 3PEHUS 4eJIOBEKA. | PhI3yHBI SBISIOTCS HOYHBIMU KUBOTHBIMU
Y MHCTHHKTUBHO M30eraioT sipkoro ceeta. CyliecTBYIOT JIMHEHHBIC pa3IHyusl
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B ocTpote 3penus [348]. B Hacrosiiee BpeMs HET €IUHOTO MPOTOKOJa Te-
CTUPOBAaHUA 3pCHUA Y )KUBOTHBIX. HaI/I6OHC€ TOYHBIMH CUHHUTAIOTCA HEIIOBC-
JACHYCCKHNEC METO/AbI — 'MCTOJIOIUA CETYATKH, JICKTPOPECTUHOIPAMMa U METO
BbI3BAHHBIX KOPKOBBIX MOTCHIIMATOB. OHAKO CYIIECTBYIOT M 3TOJOIMUECKHE
TCCThI IJId OLUCHKU 3PpCHUA.

Cmynenuamas ouenka (Visual cliff apparatus). Vicnionb3yeTcst 1Uis OlICH-
KH OCTpPOTHI 3peHHs. JIByXypOBHEBAs yCTAHOBKA MMEET YCTYIl, Ha KOTOPBIA
nomernaercs )KuBoTHoe. OOpBIB 3aKPBIT MPo3padHbIM cTekiIoM. Ocolu ¢ HOp-
MaJIbHBIM 3PEHUEM OCTAaHABIMBAIOTCS TIEPE KPaeM U UCCIEAYIOT ero [241].

Onmomomopnutit peghnexc (Virtual optomotor system).Meton 0CHOBaH
Ha ONTOMOTOPHOM peduieKce: )KUBOTHOE CIEAMT (TIOBOPAYMBACT TOJIOBY) 3a
JIBIOKYIIMMCS [IPEIMETOM. B TecTe KMBOTHOMY MpejiaraeTcsi CJICAMTh 3a
OerymuymMi Ha MOHHUTOPE CepO-O€IbIMH MOJIOCAaMH, KOHTPACTHOCTh KOTOPBIX
CHHKACTCS B IIpoliecce TecTupoBanus [324].

«Cmapmun-pegnexcy (Startle reflex system).Y KUBOTHOTO BbIpaOaThIBa-
10T YCJIOBHBIN peieKC Ha CBET WJIM HA MIPEIMET KaK Ha OTPHIIATCIIbHBIN CTH-
myi1. Ecnu s)knuBoTHOE HE CIOCOOHO ero BUIETh, pediekc He BbIpadoTaeTcsl.

OOoHATEIbHAS YYBCTBUTEJIBHOCTH. llccienoBanue oJib(hakTopHOM
MIEPLCIIMM OCHOBAHO HAa MOMCKE /WM OOHIOXMBAHWUU ATTPAKTUBHOW IPH-
MaHkH (THia, (epoOMOHBI), TOMEIICHHOW B KIIETKY. Y UUTBhIBACTCS BpeMs 00-
HapyKeHHs U u3yueHus npumanku [207, 264].

OueHKa KOrHUTUBHbIX (PYHKUNIA

KornuTuBHbIe (1I03HABATENIBHBIE) MPOLIECCHI — BUABI TOBEJICHUS KUBOT-
HBIX M YCJIOBEKA, B OCHOBE KOTOPBIX JICKHT HE YCIOBHOPE(ICKTOPHBIN OTBET
Ha BO3/ICHCTBHE BHEIIHUX CTHMYJIOB, a (DOPMHUPOBAHUE MBICICHHBIX TPE/-
CTaBJICHUH O COOBITHSX U CBSI3IX MKy HUMH [64]. OCHOBHBIC KOTHUTHBHBIC
(byHKIIMH, BaXKHBIC B (PU3UOJIOTHH U MEITUIIUHE CIIOPTA — 3TO PA3IMYHBIC BUIbI
MaMsITH, CIIOCOOHOCTh K OOYYCHUIO U BHUMAHHE.

OcoOeHHOCTH M3y4YeHHs BHUMAHUSI y YelloBeKa TpeOyIOT HaIM4Hs Bep-
0aJbHOTO KOHTAKTa, B CBSI3U C UE€M, OHM HE MPUMEHHUMBI K KUBOTHBIM. JlJ1s
U3YYCHHSI BHUMAHUS Y )KUBOTHBIX I1€JIECO00PA3HO MPUMEHSTH METOIBI dJEK-
TposHIedanorpaduu U BEI3BAHHON TIOJISIPU3AIINH.

NB! lNamaTb 1 cNOCOOHOCTb K 0OYYEHUNIO TECHO CBSI3aHbl MEXAy
co6or, N03TOMY AJ1F UX N3YHEHUS MCMNOJBb3YIOTCS CXOXNE MeTOaAN-
KU — B OCHOBHOM, PasnunyHble NTabnNpUHTHI.
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Memoo paduanvnozo nadupunma. Vlctionb3yercs CrieUaibHOE YCTPOM
CTBO — 6- mnu 12-my4eBoit paguanbHelii 1adbupunt (Puc.53). 3anaua cocrour

Puc.53. PagmanbHblil NaBUPUHT.

B BBIOOPE JKUBOTHBIM CTPATErMU HUCCIIC-
JIOBaHUS M HAXOXKJCHUS MUIINA ¢ MUHHU-
MyMOM YycWUiIMi. MeTonuka no3BOJIAET
pa3nenpbHO M3y4yaTh KPaTKOBPEMEHHYIO
U JOJITOBPEMEHHYIO IMaMsITh U CKOPOCTh
HaydyeHus. Mcnonb3yercs Juist MbILIER U
Kpbic. HeobOxomumo mpeaBapurenbHoe
00y4YEeHHE KUBOTHBIX.

Memoo T-obpaznozo nabupunma.
OcHoBHas 3a7ada >KMBOTHOTO — HAWTH
MPUMaHKy. YUYHUTBIBACTCS KOJUYECTBO
omuOOK, BO3BPATOB, MOCCIICHUI pyKa-
BOB ¢ IpumaHkoi. Mcnosb3yercs nns
U3yYCHUS MTAMSTH.

Memoo Ckunnepa. Jlannas meTo-

JIUKa HCIIONB3yeTCs NIl M3yYeHHUs ONepaHTHOro HaydeHus. JKMBOTHOE mo-
MEIAIOT B CMICIUANBHBIN SIIUK, 000PYAOBAHHBIA PHIYarOM U YCTPOHCTBOM
IUISL TIOJla4M KopMa JIn0o OTKphIBaHHA ABepr. OTMEUaroT BpeMs, 3a KOTOpoe
YKUBOTHOE HAy4YMUTCS MOJIB30BATHCS phlyarom [73].



[naBa 9.

dapmMaKkoKMHETMKa
B CMOPTUBHOM papMaKkoiormum

HezaBucumMo ot obnactu npuiokeHus (HapMaKoIOTHH, €€ TPUESTUHBIMH
COCTaBISIIOLIMMU SIBISIIOTCS (hapmaxoounamuka, T.e. TO, 4TO JIeNaeT Mpera-
par B opranmsme, (papMakoKuHemuxa, T.e. T, YTO IPOUCXOANUT B OpraHU3Me
C BEIIECTBOM, U (papmakoceHemukd, T.€. TO, KaK COOTBETCTBYIOIIUI T€HOM
pearupyeT Ha pazinuyHble JiekapcTBa. CriopTuBHas (apMakojIOTHsS B 3TOM
IUTAaHE IMOJYHMHSCTCS OCHOBHBIM 3aKOHOMEPHOCTSM OOIICH (hapMaKoIOTrHH.
OyHamMeHTaIbHbIe MPOIECChl OCTAIOTCS eNUHBIME. OTIMYUeM, UHOTAA CYy-
[ICCTBEHHBIM, SBIISICTCS JIMIIBb TO, YTO JIEKAPCTBEHHOE CPENICTBO MK (hapM-
HYTPHUEHTHI Ha3HAYAIOTCSI MPAKTHUECKH 3I0pPOBOMY uesioBeKy. Ho mockombKy
UCCIIeIOBaHMSI B JOKJIMHUYECKUX UCTIBITAHHSIX U MEPBBIX (hazax KIMHHYECKOH
anpoOaluy MpoOBOAATCS Ha 3I0POBBIX CyObEKTaxX, TO KapAWHAIBHBIX OTIHYUH
B TpakTOBKe (DapMaKOKWHETHYECKHX IPOIECCOB IMPAKTUKE B CIIOPTHBHOM
(hapmaxonoruu He CylecTBYeT.

[Ipu ananu3e ¥ MOACIMPOBAHUM NApaMETPOB OMOXMMHUYECKHX, (hapMma-
KOJIOTUYECKHUX M MHBIX KMHETHYECKHUX TOKa3aTesiel 4eJoBeKa M >KHBOTHBIX
0TOOpaXkaroTcsl, Ka3aloch Obl, BO BCEW MOJHOTE JBYX — M TPEXMEpPHBIE TO-
YeYHbIC 3HaUCHHS, HO Ha CaMOM JieJie B ATUX ITOKa3aTelsiX OTCYTCTBYET IJIaB-
Hasl COCTaBIIAIONIAs, 8 UMEHHO OUHAMUKA No 8pemenu. B peanbHO# cutyauuu
9TH TIOKa3aTely YpPEe3BbIYAHO AMHAMHYHBI B CKOPOCTSX B3aMMOJCHCTBUSI
JICKapCTB C OPTraHU3MOM, CO CKaYKOOOPa3HBIM CHMIPYKMYPHO OUCKDEmHbLM
JIMTaH/I-PELIENTOPHBIM IPOLECCOM U PYHKYUOHANLHO HENPEPbIGHbIM TIPOLIEC-
COM BcachlBaHHs, MeTabonu3ma U dKckpenun JiekapetB (Puc. 54). Mabimu
CIIOBaMH, MPOCIICKHUBAIOTCS SIBIICHUS HEOTHOPOIHOCTH MapaMeTpoB (apma-
KOZIMHAMHUYECKHUX U (papMaKOKHHETHYECKHX MOJIEIe B X CTPYKTYPHOM Jia-
ounvHoCcmu, TUCKPETHOCTH U KOHCepsamueHocmy, (PyHKIMOHAIBHOM Henpe-
peiBHOCTH [75, 76, 80, 213].
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NB! ®apmakoknHeTKa SIBNSIETCS OA4HOW M3 OCHOBOMONararLmx,
©a30BbIX AUCLUNITMH B 3KCMEPUMEHTaNbHON, KITMHNYECKON U CNOPTUB-
HOM (papmakonoruu, nsydarolas nepemMeLleHme u TpaHcgopmaLmo
nekapctea B opraHu3me 4yeroseka.

Ona M3y4Yaer TO, 4TO JIEJIaCT OPTaHU3M C JIEKAPCTBOM, B IIPOCTPAHCTBE
U BO BpeMeHH. Kaxymiascsi TMCKPETHOCTh M CKaYKOOOPa3HOCTh U3MCHEHUS
3HAYCHUH OTICIILHBIX ApaMETPOB, B CBOCH OCHOBE SIBJISICTCS (PYHKIIMOHAIIb-
HO HETIPEPHIBHBIM MTPOIECCOM, CBA3BIBAIOIIMM (apMaKOKUHETHIECCKUE CTPYK-
TYpBI U TIapaMeTphl ¢ (YHKIIMOHAILHO HEMPEPBhIBHBIMY (hapMakoIuHaMuye-
CKUMH P PeKTaMu.

HarmsiiHpiM IpUMEPOM COOTHOIIEHHUS JUCKPETHOCTH U HEMPEPHIBHOCTH
SBIISICTCS hapmaxoxunemuyeckoe mooeruposanue 89, 108, 154, 185, 243].
[TockonbKy B mpoliecce M3JIOKEHH MbI OyIeM K HeMy 00pallaThCsi HEOAHO-
KpaTHO, JTaJIMM HEKOTOPBIC ONpeNecHUs U MoscHeHus. DapMakOKUHETHYC-
CKHE TIapaMeTphl, KaK U BCE B NPUPOEC, MEHIIOTCS HEMPEPBIBHO, TOTA KaK
WX U3MEPECHUE U BBISABICHHUE CTPYKTYPHBIX 3JIEMEHTOB OCYIECTBIISICTCS M-
CKPETHO.

MNornowexune

Pacnpegenexve DapMaKkoKMHEKTHUKa

MeTabonuam BuopocTynHocTs
INUMUHUHALMA
i
HKEnyHbl ) " \_—KENyAoK
ny3sipb ! nonepeyHas
060A04HasA KULLKA
ABEHaAUaTK- HUCXoAsLWas
nepcrHas 0boaoyHan KuLKa

KWLLKa

BOCXOAALLAS \
0607104HAA KULIKT™ LY

|
noAB3AOLWHAA
KHLI.IKq

TOHKMWIA
KMLLEYHWUK

CUrMOBUAHaA
0bogoyHan Kuwka

npnmaa\
KAWKa |

aHyc

Puc. 54. MNMpuHUmMnbl NOrNOLWEHNS — pacnpeaeneHns — MeTabonnama — AMMUHaLUK
JIEKAPCTBEHHbIX NPEenapaTos.
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TpaHcnopT nekapcTs

Ha pucynke (Puc. 55) npencrasnen ¢pyHKIHOHATBEHO HEMPEPHIBHBIH rpa-
(UK W3MEHEHUs] KOHICHTPAIMH
npenaparoB B Ila3Me KpPOBH, I0-
CTPOCHHBI Ha OCHOBE CTPYKTYp- /'-\§
HO-/INCKPETHBIX 3HAYCHUH U Bpe- N
MEHHBIX mapameTpoB  3a6opa Cp \Q B,
KPOBH Y U€JIOBEKa HIIU KHUBOTHO- N1,
ro. Ilenp Takux uCCIeaOBaHUM 3a-
KJFOYaeTCcsl B IMOJYYCHUH JIOCTO-
BEpPHBIX H3MEPEHHH B O0COOBIX Bpems T
Toukax o- B1- m B2-a3 mapacra-  Puc. 55. Tunosas kpuBas M3MEHEHWs
HUSI ¥ IAJICHUS KOHIICHTPAIMNA 13- KOHLEHTpaLuM npenapata B KPOBU BO
ygaemoro mpemnapara [89, 101, BPEMEH!.

102, 185].

[TapameTp o Ha3BIBAIOT KOHCTAHTOW CKOPOCTH paclpe/elIeHHs IperapaTa
B OpraHu3Me, a napamerp B — KOHCTAHTOW CKOPOCTH TEPMHUHAIBHOHN dITMMU-
Hauuu. [TocneqHeMy COOTBETCTBYET TEPMUHAIBHBIN MEPUO TIOTYBBIBEICHUSI
npemnapara (T1/2)=In(2/B).

NB! lNornoweHne n pacnpeneneHne nekapCTBeHHbIX npenapa-
TOB B OpraHu3me, a 3atem ux ygasneHne — B3aMMOCBS3aHHble Npo-
ueccbl. OHM 3aBUCAT OT CNOCOBOHOCTU MOEKYS IEKAPCTBEHHbIX Npe-
napaToB NpeoaoneBaTb pasnnyHble bapbepbl, KOTOPbLIMY OYKBaIbLHO
HaChbILLLEH BECb OpraHn3m. 311 bapbepbl NpeacTaBnAT cobon ¢poc-
donunuaHsie MemMOpaHsbI.

OcHoBy meMOpan (Puc. 56) obOpasyer nBoiHON cioit (ochonmumumaHbx
MOJICKYJ, OPUEHTUPOBAHHBIX TOJSPHBIMH TOJIOBKAMU B CTOPOHY BOJHOM
(a3pl. benmkoBbie MOJIEKYIIBI MOTYT pacrojiarathcs o 00e CTOPOHBI OT (oc-
(ONMIUAHBIX CIIOEB MIIH JK€ BHEIPSITHCS BHYTPh UX B BUJE OCIKOBBIX TIIOOYII.
JlexapcTBeHHBIN Tpenapar WM JII000W JIpyroil aroHHCT B3aUMOJIEHCTBYET
¢ MeMOpaHO#l M 10O B3aMMOJICHCTBYET C PELENTOPHBIMH OelKaMu, 00
MyTeM DHJOLUTO3a MPOHUKAET BHYTPH KJICTKH. DYHKIUHM NEPEHOCUMKA BO
BTOPOM ciTy4yae BBIIOIHSIOT G-0enku uiH, cornpsbkeHHbsle ¢ HUMU GPCRs-pe-
nentopsl. GPCRs npeacrapisitor co00i ceprieHTHHHBIE MEMOpaHHbBIE OCIIKH.
Uepes addexropHbie OCIKH, BTOPHYHBIE MECCEHKEPHI, MOAYIUPYEMBIC Iie-
JIeBbIe OCJIKM JIGKapCTBa JIOCTUTAOT LIEJIH, BBI3bIBAs OMOJIOTMYECKUN OTBET
KJICTKH.
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- G-6enok nnu
GPCR-cepnaHTUHHbIE
MembpaHHble 6enku

JlekapcTBO, aroHUMCT ﬂ

Peuentop

OhheKkTopHbIN
Oenok

BTopuyHble MecceHmkepbl
cAMP cGMP Ca” Ip, DAG NO  [|

.

Buonornyeckun oTBeT KNETKM 1 BHYTPUKNETOYHbIX OpraHenn

Mogaynupyemeble Lienesbie Genku

Puc. 56. TmnoTtetnyeckas cxema Mofenelit B3aMMOOENCTBUS NIEKAPCTB W MHbIX
aroHMCcToB ¢ PpochonunuaHeiMm MembpaHamu (M), membpaHHbIMK Benkamu (G,
GPCR) 1 BoBne4eHMEM B MPOLECC BTOPUYHbIX MECCEHAXEPOB M MOOYSIMPYEMbIX
LeneBbix 6esKoB.

U3BecTHO, uTO (hochomunuaneie MeMOpaHbl JIeKapCTBEHHBIC Tpe-
naparsl MOTYT IPEOA0JIETh C TOMOIIBIO HECKOJIBKUX MEXaHU3MOB: Tac-
cuBHOU nuddy3un, odnerdennoit nuddy3un (KoTopas uaeT MpHu yda-
CTHH MEPEHOCUYUKOB), QUIBTPAIIUN U aKTUBHOTO TPaHCIOpTa.

[Ipu n3y4yeHNN KUHETUKU JEKapCTBEHHBIX MPENapaToB OYCHb BaX-
HO TMPEICTAaBJISTh OCHOBHBIE MEXaHWU3MBI, CIIOCOOHBIC MOBIUATH Ha
CKOPOCTBH M CTEIMEeHb MPOHUKHOBEHHUSI MOJIEKYJ JIEKapCTB Yepe3 MeM-
OpanHbIe Oaphepbl oprann3Ma. HeoO0xoauMo co3HaBaTh, 4YTO HE3aBUCH-
MO OT IIYTH BBEICHHUS MpernapaTr IpeoaosieBaeT OrPOMHOE YHUCIIO MEM-
OpaHHBIX Mperpaja 10 TOTO KaK OKaXeTCs TaM, IJIe OCYIIeCTBISACTCS
ero TepameBTHYECKOE IEHCTBHE W Pa3BUBACTCS OXKHUIAECMBIA BpauoM
s ekt (Puc. 57).
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Bbigbixaemblii

BeeneHne
NEKapCTBEHHbIX|
npenapartos

/ CeasbizaHye\
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2 Bsammo,qemcmme’ B MOYEYHbIX

\c petienTopamm KaHanbLax

;\Tin” /é@ MOYKM
OKCKPELNA SNUMUHALINS

Puc. 57. CxemaTnyeckoe npencrasneHne GpapmMakoKMHETUYECKMX NPOLIECCOB.

MapameTpbl hapMaKkoOKUHETUKM

MHOTOUHCICHHBIE TIOKA3aTe KHHETHKH JIEKapCTB B OPraHM3Me OTPaKaroT
BCC€ CTOPOHEBI TOI'0, YTO C HUMH IPOUCXOIUT OT MMPOHUKHOBCHUS 10 SJIMMHUHAIIAN.
Jaaum KpaTkoe OMHMCaHue TOro Mpoluecca I TOro, YToObI MOHSTh, HACKOIBKO
B3aUMOCBSI3aHbI MPOSIBIICHNUSI (PAPMAKOKUHETHKHU U (hapMaKoANHAMUKH JIEKaPCTB.

Hugpgpyzua — 310 mpouecc pacrpeneneHus MOJIEKyJl OJHOTO BEIecTBa
cpean Monekyn npyroro. Ipocreiimmii npumep maccuBHOM Auddy3un Mol
MOKEM HaOIIoaTh MPH PACTBOPCHUH caxapa B cTakaHe 4ast. [1lomoOHbIH mpo-
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[[ECC paclpe/ieieHus] MOJIEKYJl JICKAPCTBEHHBIX BEIECTB HAOIIONACTCS U B
BOJIHOH (pa3e KpOBH MJIM MEKTKAHEBOH JKUAKOCTH, HO B OPTaHU3Me dTH MPO-
[ECCHI YCIOKHSIOTCS elle PsiioM (GaKTOpOB: HOHU3AIMEH MOJIEKYJI, CBSI3bIBa-
HHEM MOJICKYJI ¢ OeJIkaMH TIa3Mbl KDOBH M TKaHEH M PAIOM ApPYrux (hakTto-
poB. Juddy3ust — 011H U3 OCHOBHBIX MyTEH MPOHUKHOBEHUS JIEKaPCTBEHHBIX
npenaparoB B Opranu3M. B mpocteiiniem ciryuae ckopocts auddy3un Beie-
CTBa OIpEJICISIeTCS TPATUCHTOM €r0 KOHIICHTPAIHA.

Paccmotpum, B kauecTBe puMepa, TOK0GepoJ, IUPOKO MPUMEHSICMBbIH
B cIOpTUBHOH (apmaxosnorud. [Ipu npueme BHyTph B KauecTBE JICKAPCTBEH-
HOTO CpEJICTBA WJIM BMECTE C TMHIICH B KETyJOYHO-KUIIEYHOM TPaKTe TOJI-
BEpraercs ACHCTBHIO JKETYHBIX KUCIIOT (3MYJIBraTopoOB JOOBIX )KUPOPACTBO-
puMBIX BUTaMHHOB). [locie BcachiBaHUS B KPOBSHOE PYCJIO ITyTEM IIPOCTOM
muddysun ButamuH E B cocTaBe XHIOMHKPOHA ¢ TOKOM KPOBHU TpaHCIIOp-
TUPYETCsl B TIEUCHB, TJIe JICOHUPYETCS, a JAajiee U3 MeUCHH PacTpeeNsieTcs
10 OCTAJBHBIM TKaHSIM U opraHaM. HeBcocaBuimiicsi TOKOQEpos BBIBOIUTCS C
KaJIOM, a MPOIYKThI ero MeTabonu3ma (B BUJE TOKOPEPOHHOW KHCIOTHI U e
BOJIOPACTBOPUMBIX IIFOKYPOHHUJIOB) — C MOYOH.

ueppysua ¢ eoonoii ¢paze. 1o mporecc OrpaHNUCHHON EMKOCTH, KOTO-
pBIii OOBIYHO BO3HMKAET IOCJIE MPOHUKHOBEHHMS JICKAPCTB Yepe3 dIHUTENHAIb-
HbIE TIOBEPXHOCTHU (POTOBHILY, SMUTEIIUI HOCA, KUILICYHUKA ¥ MOYEBOTO ITy3bl-
ps). TTocKonbKy SMUTENHANBHBIE KIETKA MPWIETAloT APYT K JAPYry IUIOTHEE,
YeM KJIETKH KalWJUISIPOB, TOJIBKO OUeHb HEOOIBIINE MOJIEKYJIbI (C MOJICKYIISIp-
HeIM BecoM 100-150, Harpumep, MOHBI JTUTHS WIA METAHOJ) MOTYT IIPOXOANTh
yepe3 HeOOoJIbIINE POMEKYTKH B MeMOpaHax. J{Jisi CpaBHEHUS CKayKeM, YTO Y
OOJBIIMHCTBA KAIMILUIAPOB 3HAYUTEIBHO OOJiee KPYITHBIC TPOMEKYTKH MEXKILY
KJIETKaMH, ¥ Yepe3 HUX MOTYT IIPOHHUKATh MOJIEKYJbI ¢ BecoM 110 20000-30000.
Kanmsipel Mo3ra B OOJIBIIMHCTBE CITy4aeB MMEIOT MEHBILINE pa3MephI Mop.

B kauecTBe nmpuMepa MOXKHO MPHUBECTH CeMAKC. DTOT MENTH]] OBICTPO
NPOHUKAET 4epe3 remarodHuedannuyeckuidi Oapbep (I'DB), uro mosBossier
NPUMEHATh HM3KHE J03UPOBKHM mpenapara. OH obnagaer BBICOKOW OMOI0-
cTynHOCThO: 60-70% akTUBHOTO BellecTBa nomajaaeT B Mo3r. CriocodcTByeT
OBICTPOMY HACTYIICHHIO KIMHUYECKOTo 3(pdekTa: 00HAPYKUBACTCS B KIICT-
Kax Mo3ra 4epe3 2 MUHYTHI, & MaKCUMallbHas KOHIIEHTparus — yepe3 30 mMu-
HYT. KOHIIGHTpUpPYIOTCA Ha IIa3MaTHYecKHX MeMOpaHaxX MO3KEuka W THII-
MOKaMIla, a TaKkKe B TKAaHAX 0a3aJibHBIX TaHIIMKA U KOPbI (OTACIbI-MUIICHH
neiicteust Cemakca). [leficTByeT AMUTENbHO: B TOJIOBHOM MO3Te 3HAYMMBbIE
KOJINYEeCTBA aMUHOKHUCIIOT, BXOASIIMX B COCTAB Mpenapara, OCTaroTCs B Teue-
Hue 20-24 yacos.
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uppyzun ¢ nunuonoii ghaze. Ilpeononenre KJICTOUHBIX MEMOPAH TIPH
HaJIMYUHM XOPOUICTO PaCTBOPCHUA B JIMIHUIAX MeM6paH u I[aaneI‘/'lmero I1ac-
CHUBHOTO TPAHCIIOPTa MOJIEKYJI TI0 HAIpPaBJIEHUIO I'PaJHeHTa KOHIEHTpauii —
CIEIYIOLUIMI BAYKHBI MEXAHWU3M pacCIpeeeHUs NIPEnaparoB B OpraHu3Me.
O‘-ICBI/I)Z[HO, YTO CTCIICHL PaCTBOPUMOCTH B JIMIIMAAX IO OTHOIICHUIO K pac-
TBOPUMOCTH B BOJIe (0OBIYHO omnpeessiemMas Kak ko3(hGUIMEHT pacnpeere-
HUSI OKTAHOJI-BOJIA), TEM BHIIIIE, YEM JIYUIIIC ITperapaT MPOHUKACT YepPe3 MEM-
Opansl. Hapumep,

Omera-3 >xupHbBIE KHCIOTHI, B T.4. DIIKO3alleHTaeHOBAs U JI0KO3areKkca-
€HOBasi KUCJIOThI, BCACHIBAIOTCSI B TOHKOM KHILIEYHHKE. XOPOIIO MPOHUKAIOT
BO Bce TKaHu. [locie BcachiBaHMs CHayasa MOMaaloT B II€YeHb, T7Ie BKIIIOYa-
IOTCA B COCTAaB PAa3/IMYHBIX JIMIIONPOTCUHOB M 3aTEM IICPCHOCATCA B HCpI/I(i)e-
pUvecKue aero JUuaoB. Pochoaunuibl KIETOYHBIX MEMOPaH 3aMEHSIFOTCSI
JIMIIONIPOTENHOBBIMU (bOC(i)OJ'II/IHI/I)IaMI/I, IIOCJIC YCI0 XKUPHBIC KUCJIOTBI MOT'YT
CTAaHOBUTLCH MNPCAUICCTBEHHUKAMU Pa3JIMYHBIX 3ﬁKOSaHOHI{OB. bonpmmHCcT-
BO JKUPHBIX KUCJIOT OKUCIIACTCA IJIA oOecrieueHust OHEPIreTUICCKUX HOTp€6-
HocTel opranm3ma. T, — 18-31 neHs.

Aucpghy3zua npu wonuzayuu. BoNbIIUHCTBO JIEKAPCTBEHHBIX Mpernapa-
TOB — 3TO AJIEKTPOIUTHI (C1a0dble OpraHMYECKHE KHUCIOTHI WM OCHOBaHMUS),
U [03TOMY CTEIIEHb UX MOHM3aluu 3aBUCUT OT pH cpezasl, B KOTOpOi OHHU
Haxoxarcs. Mexny pH cpenpl, KOHCTaHTHON JHUCCOLMALMU U CTEIIEHBIO UO-
HU3allKU CYIIECTBYCT B3aUMOCBA3b!

pH = pK, *1gla/(1- )] (13)

2

IJ€ 3HaK IIIIOC COOTBETCTBYET KHUCIOTE, & 3HAK MHHYC — OCHOBAHHIO;
pK, — oTpHuLaTebHbIH AeCATUYHBIN Jorapu(M KOHCTAHThI AUCCOLUALINL.

N3BecTHO, 4TO IpU BBEACHUY BHY TP JIEKAPCTBEHHBIN IIPENIapaT IPOXOIUT
Yyepe3 00NMacTy ¢ CHIBHO pa3fiMyalouMucs 3HadeHussMu pH: B sxemynke pH
paBHa npumepHo 1,0; okoio 6,8 — B BEpXHUX OT/IeTaX U OKOJIO 7,6 — B HIDKHUX
OoTAcIaX TOHKOI'O KHIIICYHHKA. OI[HaKO BO MHOTHX JPYI'UX OpraHax M TKaHIX
opranusMa pH npaktudecku moctossHHa u pasHa 7,4. B moue pH usmensercs
ot 4,6 10 8,2, 4TO cO37aeT MOBOJILHO IIMPOKHUI THAaNa30H BO3MOKHOCTEH st
peryasIuy nacCUBHON Mu(dy3un u peadcopOLuu JICKapCTB B TYOYISPHOM
cucteMe mnouek. Kak YK€ YKa3bIBAJIOCh BBIIIC, O0JId HWOHU3UPOBAHHLIX
MoJeKkyn npenapara cssana ¢ pH u pK . Ecinu onu passsl (pH = pK)), To co-
OTHOULIEHUE MEXy HOHU3UPOBAHHON U HEMOHU3UPOBAHHON YaCTIAMU IIpera-
pata paBHo 50%:50% (T.e. MOJIOBHHA TIpenapaTa HaXOAUTCS B PACTBOPUMOI
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U MOJIOBUMHA — B HepacTBOpuMoi B simnuaax ¢popme). Ha pucynke (Puc. 58)
BUJIHO, YTO /715l KUCJIOTHI U LIEJI0YU IIPU OJUMHAKOBBIX MOIYJIIX 3HaueHul pK,
rpaduku 3epKagbHO CHMMETPUYHBI OTHOCUTENILHO TOUKH, rae pH= pK,

CreneHb noHusaumu ana pK,=3,5
120
100 - * *
80 \ /
) ./
40 ><

. VAR
0 ¢/.\kl

pH cpenbi

MoHwu3aums (%)

—&— Kncnota —8— lllenoub

Puc. 58. 3aBMCMMOCTb CTEMEHW MOHWM3ALMM JIEKAPCTBEHHOrO Mpenapara ot
BENMYMHLI pH cpefbl, B KOTOPYIO OH NONaaaeT.

Aneruncamuiuiosas kuciora (pK, = 3,5) u penodapburan (pK, = 7,24)
SIBJISTIOTCS KUCJIOTaMH, | ¢ TTOBbIIeHHEeM pH cTaHOBATCS Bee 00J1ee HOHU3UPO-
BaHHBIMHU U BCE XYK€ PACTBOPSIOTCA B unuaax. [1oaToMy Kucibie mpemnapa-
THI JIy4Ille BCACHIBAIOTCS B JKENyAKe, YeM B kuieunuke. Ha pucynke (Puc. 59)
IpUBEICHBI HEKOTOPBIE JIEKApCTBEHHBIE cpericTBa (acrupuH — pK =3,5 u de-
HoOapOuran — pK =7,2), 11 KOTOPBIX 3aBUCUMOCTb CKOPOCTH 3IMMHHAIUN
noukamu oT pH sBigeTcs KIMHUYECKU 3HaYuMOM. [Ipu yBennueHun 3Have-
nui pK rpaduk cmemaercs BIpago, MpUYEM TOYKa MEPEruda COOTBETCTBYET
Touke, rae pH = pK,.

N3menenune BenuuuHbl pH MOUM OKa3bIBaeT CYIICCTBCHHOE BIIMSIHHE HA
CKOPOCTh 3JTUMHHAILIUU JICKAPCTB, MPEUMYIIECCTBEHHBIM OPraHOM YIaJICHUS
KOTOPBIX ABJAOTCS To4kd. OlejadyrMBaHUe MOYHM MOXKET HPUBOIUTH K
3HAYUTEIBHOMY YCHJICHUIO 3JTUMHHALIMN KUCIBIX COCIMHEHHUM Yepe3 MOYKH
— HampuMep, MpH OTpaBieHUsIX (eHoOGapOUTanoM, aneTUICATHIMIOBON
kucinotoit u 1.1. (Puc. 59).



Ihasa 9. @apmakokunemuka 8 cnopmugHoil hapmarorouu 207

CreneHb noHmM3auum ana acnupuHa pK,=3,5 n
deHobapbuTana pK,=7,24

120
100 /,——o—o—?—-—-—-—-—'—
80

60

5 /

- /

0 —I—‘.éI—l—.—’./ : : : :

pH cpenbl

WNoHuzauuma (%)

‘ —&— AcnupuH —8— QeHobapburTtan ‘

Puc. 59. I'padwmkm 3aBMCUMOCTM CTeneHu noHm3aumm acnvpuHa (pK=3,5) n
denHobapbuTana (pK,=7,2) ot BennymHsl pH cpenbl, B KOTOPYIO OHY NONafatoT.

B 10 e Bpems Oosblnas 4yacTh 0apOUTYypaToB, KOTOPhIE MMEKOT OoJjiee
BbIcOKue 3HaueHus pK, (6apouran—7,8; cekobapouran — 7,9; nenrobapoburan
— 8,03), uem y penobapburana, 6ynyt npu pH kpoBu 7,4 He HOHHU3UPOBAHBI
U, CJIEJIOBATENILHO, XOPOIIO PAacTBOPUMBI B nunuaax. Hampumep, adenpun
(pK_=9,6) B 9THX YCIIOBUSX UMEET YUCIIO HEUTPAIBHBIX MOJIEKYJI JIUIIb OKO-
10 0,62%, Torna kak ans tuoneHrana (pK, = 7,6), nenrobapourana (pK, =
8,03) u rexcobapburana (pK, =8,19) B Tex e yCIOBHUSIX OHO COCTABISAET
61,3%, 81,37 u 86,1%, COOTBETCTBEHHO.

Wzmenenus pH cpezipl oka3piBacT BIUHUE Ha TUPQY3UIO IEKapCTBEHHBIX
nperaparoB uepe3 MeMmOpaHHble Oapbepbl. Ha pucynke (Puc. 60) sto
IpPE/ICTaBICHO Ha TPUMEPE MPOIECCOB PeadCcoOpOIMY B IOYCUHBIX KaHAIBbIIAX.
DOKCKpeuusi CalulMIOBOM KHCIOTHI (MeTaboiMTa aleTHICATUIUIOBOM
KI/ICHOTBI) BO3pacCTacT IIpu oOllejIadyMBaHMM MOYMU BCJICACTBUEC TOI'0, YTO
COCAMHCHUEC HAXOAUTCA B I/IOHI/I3I/IpOBaHHOI>'I, I1IJI0XO paCTBOpHMOﬁ B JIUIInaax
(dhopme conu Hatpus (Puc. 60A). Dxckpenus peHamuHa (C1a00ro OCHOBAHHMS)
yBeIMuuBaeTcsl mpu nofakuciennd moun (Puc. 60b), moromy, uto dpenamun
nepexoauT B (OPMY COJIM U3 PACTBOPHMOTO B JIMIUAAX CBOOOTHOTO OCHOBA-
HUA.
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A b
noqedHbIe LWENOYHAA MOYA noYeyHbie KUCIAA MOYA
TyOynsipHble Ty6ynspHble
CO0O”
OH COOH
Na™ OH
canuuunosas Kucnorta
KPOBb canuuuMHaT HaTpus KPOBb
CH,~ CHNH, CH,~ CHN'H,
crr I |
CH, CH,
deHaMnH cr
deHaMunH

Puc. 60. BnusHne namexenunin pH cpegpl Ha anddysunio NekapcTBEHHBIX Npenapa-
TOB.

Crenens nonusanuu 3aBucut oT pH cpensl u pK  mpenapara, Kotopas
Ipe/ICTaBIsIeT cO00M OTPHUIATEIBHBIN JIOTapi(M KOHCTAaHTHI PaBHOBECHOM
JUCCOIMAIMM U TIOCTOSHHA JJIS KaXJI0TO IMpernapaTra BO BHYTPEHHEH cpere
opranusma. 3Hanue BenuuuH pK npenapara u pH cpenpl o3BoIsIET onpe/ie-
JIATh OTHOIIEHUE HOHU3UPOBAHHOW KOHIIEHTpaluH (C,) K HEHOHU3UPOBAHHOM
koHueHTpauuu (C ) KOHLUEHTpauuu mpenapara. 9TO OTHOIICHHE 3a/1aeTCsl
ypaBHeHusiME [ eHnepcona-Xaccenpbaxa:

Jis cmabbIX KUCIIOT:

Lg(C,/C,)=pH - pK, (14)
Jis cmaObIx OCHOBAHUI:
Lg(C,/C)=pH—-pK, (15)

SIHTapHas KUCIIOTa U CONEpIKaIMe €€ JIEKapCTBa MOTYT CIIYXKUTh MPUME-
pom muddysun npu nonusarmu. Conepikaiiasicss B SIHTAPE W MOTYUYHBIIAS OT
HEro Ha3BaHME, SHTApHAsl KUCJIOTa SBISIETCS YHUBEPCATBHBIM OHOCTUMYIISITO-
POM, aJalTOreHOM M HEOThEMJIEMbIM KOMIIOHEHTOM BCEX KUBBIX OPraHH3MOB.
OHa BbIpabaThIBaeTCs B KJICTKAX YEJIOBEKA, )KMBOTHBIX M PACTCHHUI U OTBEYACT
3a 3HepreTHYecKuii oOMeH. ECTh CBeleHUs, YTO KICTOYHBIC SHEPTeTHYCCKUES
HapyLICHHs BEAYT K CHIKCHUIO MMMYHHTETA U K BOSHUKHOBEHHUIO PA3IMYHBIX
3a0oneBanuid. [103TOMy JeQUIUT SHTAPHON KHCIOTHI B OpPraHU3ME YeIOBEKa
HE0OXOIMMO TOTIONHSTh, 0COOCHHO TPH OOJTBIIHMX (PU3MUESCKUX, YMCTBEHHBIX
HMOLIMOHAIBHBIX, 0COOCHHO MPH CTPECCOBBIX HArPy3Kax.
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SlHTapHas KUCIIOTa C IJIFOKO30W MOMOTaeT OpraHu3My CIOPTCMEHa BO
BpeMsi TPEHUPOBOK OBICTpEE M JIerue MpUCrocadInBaThCs K BO3PACTAIOIIUM
(¢u3nueckuM Harpyskam, CHSTH OONEBbIC OIIYIICHUS B HEPETPYKEHHBIX
Mblnax. Ilepen copeBHOBaHMEM Ipenapar sIHTAPHON KHUCIJIOTHI I1OMOraer
CIIOPTCMEHaM MOOWIIM30BaTh CBOM CHIJIBI, MPEIOTBPATUTh HEPBHBIA CPBIB.
[Tocne copeBHOBaHUI He HAOIIONACTCS UCTOLICHUS U MOJABJICHHOCTH, a OT-
MEHa Tpernapara He CHIKAeT MOTEHIHAaIbHBIX BO3MOXXHOCTEH CIIOPTCMEHA.

Takum 006pa3om, MHOTHE JIEKaPCTBEHHBIEC CPEJICTBA MPEICTABISIIOT cOO0M
ciabble KUCIOTHI JTH00 c1adble OCHOBAHUS, H, CIE0BATEIbHO, OHU JIO HEKO-
TOPOI CTENEHU MOHU3UPOBAHBI B TOM cpeze, Kyla nonajatoT Ipyu pacipesie-
JICHHUU B pPa3JIMYHbIC PAa3aCiibl OpraHmui3ma. B HCKOTOPLIX CliydasdX HCHUOHU3U-
pOBaHHas YacTh JICKAPCTBEHHOI'O Mpenapara XopoIo pacTBOpUMa B JIUITUIAX.
Co0OTBETCTBEHHO, HEMOHU3UPOBaHHAs (hopMa JydIlle MPOHUKAET CKBO3b KJle-
TOUHYI0 MeMOpany. [103ToMy oueHb BasKHO 3HATH CTENIEHb MOHU3AIHMH TIPETia-
para B TOi cpelie, OTKyZla OH BCACBIBACTCSI B OPraHU3M WIIM PacpeaessieTcst
110 TKaHAM U OpraHam.

Tpancnopm ¢ nepenocuurxom. OnHa U3 pasHOBUAHOCTEH 0OIerYeHHOM
muddysun — odmenHas. Ha3Banue storo tumna nud@y3ud BO3HUKIO U3-3a
TOT0, YTO CYIIECTBYIOIIUE B OPraHU3ME MOJICKYJIbI-[IEPEHOCUYHNKN CBS3BIBAIOT-
Csl C OJIHUM BEIIECTBOM Ha OJJHOM CTOpOHE MEMOpaHbl, IEPEHOCUTCSI BHYTPb
KJIETKH, JUCCOLUMHUPYET C MEPBBIM BEIIECTBOM, CBS3BIBACTCS C MOJICKYJIOMH
BTOPOTO BEIIECTBA HAa BHYTPEHHEH MOBEPXHOCTH MEMOPaHbI U TIEPCHOCHT €¢
B 00paTHOM HaITpaBJICHUH WM K€ TIEPECHOCUYUK BO3BPAILACTCS CaM.

[TpumepoM Takoro mporecca MOTYT CIY)KUTh Tperaparbl, cOoAcprKaliie
Huroxpom C. Luto Mak — depMEeHTHBIN Npenapar, MolydyacMblii U3 TKaHU
cepua KpyImHoro poraroro ckora. OH MpeicTaBiseT co0oli reMonpoTen/I, Mpu-
HI/IMa}OHlI/II\/'I y4acTueC B IpoLeCCax TKaAaHCBOI'O JAbIXaHUs, ABJIACTCA KaTaJInu3aTro-
poM KietogHoro asixanus. JKeneso, cogeprkaiieecs B Lluroxpome C, o6parumo
MIEPEXOIUT M3 OKUCIICHHOHN (DOPMBI B BOCCTAHOBJICHHYIO, B CBSI3U C UEM IIPUME-
HEHHUE Tpernapara yCKOpseT XOJ OKHCIUTEIbHBIX MporeccoB. [1ockonbKy 3T0
BEILIECTBO YKUBOTHOTO MPOUCXOXKICHUS, COCTOSIIEE M3 KPYITHBIX MOJIEKYII, OHO
JIMIIEHO BO3MOYKHOCTH MPOHUKATH B KOKAYIO KiIeTKy. [loaTomy npupona npen-
YCMOTpeJia HAIMYUE CIICIHATbHBIX TPAHCTIOPTHBIX CHCTEM.

Cucrema, OCYHISCTBISIONMAsA OOJICTrYeHHYO JU(PPY3Ut0, KaK MPaBHIIO,
MMEET TEHJEHUMIO K HACBIILIEHUIO. B 3TOM cilyyae ypaBHEHHs MacCHUBHOM
mudy3un He MO3BOJSIIOT aJICKBATHO ONKUCATh KMHETUKY TPAHCIIOPTa 4yepes
MemOpany [237]. OnHako MOXKHO BOCIIONIB30BAaThCS YPaBHEHHEM, aHAIOTHY-
HbIM ypaBHeHUI0 Muxasnuca-MeHTeH:
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V. C

max

" Kyt C (16)

e V — MakcuMasbHas CKOPOCTh MOTOKA, COOTBETCTBYIOIIAS YCIOBUSIM
HACBIIIICHUsI TIepeHoCcUrKa BemecTBOM; C — KOHIICHTpaIIsl IIEPEHOCUMOTO Belle-
cTBa (JIEKAPCTBEHHOTO mpenapara); K, — KOHCTaHTa, COOTBETCTBYHOIAs KOH-
LEHTPAIHH, TIPH KOTOPOI CKOPOCTh IEpEHOCa paBHA TIOJIOBHHE MaKCUMAaTbHOM.

CKOpOCTh IPOTEKAHNS TOTO FITH MHOTO KHHETUYIECKOTO Tiporiecca [89, 222,
303], onucanuas ypaBHeHHEM (16), MO3BOJISET pacCUUTATh CKOPOCTH TPAHCTIOP-
Ta JICKAPCTBCHHOTO Tpenapara (00o3HaueHHas V) Mpu onpeaecHHONH KOHIICH-
TpalMy TOTO e BelecTBa. [Ipy MoBbIIeHNH KOHIICHTPAIIMH JIEKAPCTBA ITOCIIe
HACTYIUICHUS HACBHIILICHUS TIEPEHOCYUKA WM TIpoliecca HacTynaer (asza ria-
TO; 9TOMY MakCMMyMy COOTBETCTBYET MaKCHMAJIbHas CKOPOCTh PEAKIMU V.
Koncranra K, , M3BeCTHa Kak KOHCTaHTa MHUXasinca W XapakTepU3yeT KOH-
HEHTPAIUIO JICKAPCTBEHHOTO IIperapara, COOTBETCTBYIONTYIO S0% BeIHMUUHE OT
MaKCUMaJIbHON CKOPOCTH MPOTEKAHUSI KAKOTO-THO0 KHHETHYECKOTO TpoIiecca.

QDunvmpayus, Kax OIMH W3 MEXaHU3MOB, TO3BOJIIOIINX MOJIEKYJIaM Jie-
KapCTBEHHOTO Iperapara MpeoioyieBaTh MeMOpaHbl, UIPaeT MEHBIIYIO POJib B
nporieccax pacrpesiesieHHs peraparoB B OpraHu3Me, MOCKOJIBbKY Yepe3 Mophl B
MeMOpaHax KIJIETOK, Kyla MOTYT TPOHUKATh TOJBbKO OTHOCHUTENBHO HEOOIbIINE
MOJIEKYJIBI (€ MOJEKYISIpHBIM BecoM okosio 1000), Harrpumep, MoueBHHA (MOJIEKY-
nspHbIi Bec 60). B moMepynax moyek nMeroTcst ropaszio 0osee KpyIHbIE TOPbL, 1
MIO3TOMY TIOYTH BCE MPENaparhl, He CB3aHHbIE ¢ OeTKaMH I1a3Mbl KPOBH, XOPOLIO
GbuIBTpyIoTCs Yepe3 HuX. B kauecTBe mprMepa paccMOTPHUM TIHPALICTAM.

Hoorponua wimm nupaneram NpUMEHSIETCSl B CIIOPTUBHOHN (hapMaKkoioruu
it yewnienusi cuate3a RHK u docdomunumos, 11t CTUMYISIIUK [TUKOJIUTH-
YEeCKUX TpOIECcCcoB. PomoHavyanbHUK HOOTPOTIOB M TOMOJIOTOB (3THpAleTaM,
okcuparietraM u 1p.). [locne mpuema mnpenapara BHYTpb IHpaneraM ObICTPO U
npakTr4ecku nomHocThio BeackiBaetcs u3 JKKT, Cmax B miazme KpoBHU J10CTH-
raercs yepe3 1 4. buogoctynHocTh ipenapara coctanisieT npumepro 100%. Io-
clle TipueMa OJJHOKpaTHol 703kl 2 I Cmax JA0CTUTaeTcs B IJIa3Me KPOBH 4epes
30 mun u cocrapisier 40-60 mxr/mit. [Tocie BHyTprBeHHOTO BBefieHHs Cmax B
CIIMHHOMO3TOBOM JKUJIKOCTH JIOCTHIaeTCs yepe3 S5 4. Pacnpenenenue u Merabo-
mazM. He cBsi3biBaeTest ¢ Oernkamu ia3Mbl Kpou. Kaxymmiicst V| muparerama
cocragysieT okojo 0,6 ji/kr. [Tpu vcclienoBaHUU Ha )KUBOTHBIX ITUpaIieTaM U30u-
paTenbHO HAKAIUTMBACTCSl B TKAHSX KOPBI TOJIOBHOTO MO3Ta, MPEHUMYIIECTBEHHO
B JIOOHBIX, TEMEHHBIX 1 3aTBIIOYHBIX JIOJISIX, B MOBKEUKE 1 Oa3aIbHBIX TaHIIHSX.
He merabommsupyercs B opranusme. [Ipornkaet yepe3 I'Ob u muianeHTapHbIN
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Oapwep. Ilepuon monysbiBenenue. T, U3 masMbl KpoBU COCTaBIsET 4-5 4, U3
CIIMTHHOMO3TOBOM >kuaKoCTH — 8,5 4. 80-100% muparierama BHIBOAUTCS TTOYKAMHU
B HEM3MEHEHHOM BHJIE ITyTeM MoueqHON Qruibrpanuu. [Touednsii KipeHe nupa-
1erama y 310pOBbIX JIOOPOBOJIBLICB COCTABIISIET 86 MJI/MUH.

Axmuenstiit. mpancnopm. Py TpaHCHIOPTHBIX TPOLIECCOB, WMEIOIIUX,
Ba)KHOE, 3HAUCHHE I OPraHu3Ma, IPOTEKAIOT MPH YYACTHH TTEPEHOCYHKOB.
Hanpumep, BbIlIe MBI y)ke yIIOMHHAIN OOJIETYEHHYO WM 0OMEHHYI0 U dy-
3ut0. OIHAKO, aKTHBHBIN TPAHCTIOPT, B JOTIOJHEHUE K ATOMY, OCYIIECTBIISICTCS
3a CcYeT MCIONb30BaHUsI MeTabonuueckor sHepriur. OOBIYHO ATO CBSI3aHO C
TPAHCIIOPTOM MOJICKYJI IPOTUB XUMHUECKUX U NEKTPUUCCKUX TPATUCHTOB,
MOATOMY 3TOT TPAHCHOPT HA3BIBAIOT AaKTHBHBIM.

Iccennuaje popre H — HaTypanbHbBIN TPOTYKT 3CCEHITMATBHBIX JIHITH-
noB. Hopmanuzyer Meta®oamu3M JUMUA0B U OCIIKOB, IIMPOKO MPUMEHSIETCS B
CTIOpTUBHOM (apmakosioruu. [TocTynaer B opraHu3M 1o MEXaHu3My akTHBHOTO
TpaHcrnopra. SIBnsercs akTUBHBIM renaronpoTtekropom. bosee 90% mpuHATHIX
BHYTPb (OC(hHOIUIIIOB BCachIBaeTCsi B TOHKOM KuIlleUHHKe. bonbinas yacth
ux pacueruisiercs pochonumnazoit A o 1-amun-nmu3odocdarumuixonuna, 50%
KOTOPOTO HEMEAJICHHO TIOJIBEPraeTcsi OOpaTHOMY alleTUIIUPOBAHUIO B TIOJIMHE-
HACBIIICHHBIH (hocaTHANIXOIHH ellle B X0/Ie Tpoliecca BCAChIBAHUS B CIIM3HU-
CTOM 000JIOUKE KUIICUYHHKA. JTOT TOJMHEHACHIIIEHHBIA (OChaTHIUIXOIUH C
TOKOM JIMM(BI MOMA/IAeT B KPOBb M OTTY/A, TNIABHBIM 00pa3oM, B CBSI3aHHOM C
JIMTIOTIPOTEHIAMH BBICOKOH IUIOTHOCTH BH/JIE TIOCTYIIAET B TICUCHb.

UccnenoBanus GhapMakOKHHETHKH Yy JIIOEH MPOBOIMIUCH C TIOMOIIBIO
aurHONen GpocharuanixonuHa ¢ paguoakrusHoii Metkoit (*H u *C). Xonu-
HOBast 4acTh OblTa MeueHa *H, a 0CTaTOK JIMHOJICBO KUCIOTHI UMEIT B KaUueCTBE
meTku “C. C.. SH nocturaercs depe3 6-24 1 mociie BBEICHUS M COCTABISIET
19.9% ot naznayenHoi n03bl. T, , XOIMHOBOTO KOMIIOHEHTA COCTABIISAET 66 U,
C,,."*C nocruraercs yepes 4-12 4 nocine BBEICHUs U COCTaBISET 710 27.9% oT
HA3HAYEHHOM J103b1. T, 3TOTO KOMIIOHEHTa cocTaBiseT 32 yaca. O6a uzoromna
oonee yem Ha 90% BcachiBalOTCS B KulIedHHKE. OCHOBHBIM JICHCTBYIOIIMM
HayayoM sBjseTcs cyocranuus EPL- nurmunepun ahup xonuHodochopHoi
kucnotel. [locTaBnser B opranu3M BuTaMuH E. BeiBoguTcsa ¢ MOUOH U KajoM.

BcacbiBanmue siekaperBennbix Beniect B 2KKT. [1pu npueme nexkapctsen-
HBIX TIPEeraparoB BHYTPb CKOPOCTh MX BCACBIBAHMS M3MEHSIETCS TI0 Mepe ToTa/ia-
HUS B pa3iIMYHBIE OT/IENbI KEeTYI0UHO-KHIIIEYHOro TpakTa. HebombIme HeifTpais-
Hble MOJIEKYJIbI (HalmpuMep, CIUPTHI U BOJA) XOPOIIO BCACHIBAIOTCS B MKEIYIIKE;
MOIVIOIICHHUE YK€ JIPYTHX TPENaparoB 3aBUCUT OT €r0 CEKPETOPHON aKTHBHOCTH.
Harrpumep, QeHOTpoOII — CTPYKTypHOE HauMeHOBaHHWE: 4-(heHuimmparieram,
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NPUMEHSCTCSI B CIIOPTUBHOM (hapMaKOJIOTMH KaK HOOTPOITHOE, aHKCHOJIMTHICCKO®
U aHTHACTEHHYECKOe CPeCTBO. Ero paccMarpuBaroT Kak MCHXOrapMOHHU3ATOP U
monyssitop dynkimit [ITHC. [Mocne npuema BHyTpb ObICTpO BeackiBaeTcst u3 KKT,
pacnpeeseTcs B pa3IMIHbIX OpPraHax W TKaHsX, JIETKO MpoHHUKaer uepes ['Ob.
AOGCOIIOTHAS OMOIOCTYITHOCTS TIperapara npH npruemMe BHyTpb coctapisier 100%.
C, . B KpoBH nocturaercs yepes 1 4. @enorponmi (GonTypareram), peHummpa-
1[eTaM He MeTaOOJM3UPYETCs B OPraHU3Me U BBIBOIUTCS B HEM3MECHEHHOM BUJIC.
Oxono 40% BIBOIUTCs ¢ MO4OIA, 60%0 — ¢ kemmubto v notom. T, , cocrasisieT 3-5 u.
Paznmmuust Mesxxy BHyTpukiieTouHoU pH 1 KOHIIEHTpalreld MOHOB BOIOpO/Ia
B XKKT MoxeT npuBoAuTh K 0Opamiennto auddy3un JekapcTBEeHHbIX Tpernapa-
TOB B CTOPOHY TIPOCBETa KHIIeUHHKa. Hampumep, ciabble 0CHOBaHUS, BBEIICH-
HbIC MMapeHTEPAIbHO, MOTYT IOSBIISATHCS B COICPIKUMOM KHIIIeUHHKA. B To e
BpeMsi B IIEJIOYHON Cpelie TOHKOIO KHUIIIEUYHHUKA CIA0OIICIOUHbIC COSITUHEHHS
CYILIECTBYIOT B BHJIC CBOOOIHBIX OCHOBAHHH M XOPOIIIO BCACKIBAIOTCS B KPOBb.

MapameTpbl KOMNAPTMEHTOB

C KMHETHYECKOM TOYKH 3pe-
HUS OpraHM3M MOXKHO IPEJICTaBUTh
B BHJIE COBOKYITHOCTH OT/IEJIOB HJIH
KaMep (KOMIIapTMEHTOB), Ky/la MO-
JIEKYJbI JIEKAPCTBEHHBIX MPENapaToB
MOMAJAI0T C PA3JINYHON CKOPOCTHIO
[89, 213, 271, 298, 344]. dakruye-
CKH «C TOYKH 3PEHHUS MOJIEKYJIbD)
OpraHu3M — 3TO COBOKYITHOCTH CO-
OOIIAIOIMXCSA COCYAOB WIH pe3ep-
BYapoB, Ky/Jla MOKHO IONACTh OYEHb
OBICTPO (OOBIYHO ATO KPOBBH M MEXK-
TKaHEeBas KHJIKOCTb), 3aTeM yKe 00-
jiee MENJIEHHO B TKaHU W OpraHsbl,
UMCIOIIE XOpollee KpOoBOCHaOXke-

Puc. 61. ®opmann3oBaHHoe npea-
CTaBneHue Ntboro opraHa npu ero

dGapmakoMoLenmMpoBaHnn, rae:

Cf — cBobopHble dpakummn npenapa-
TOB; Cp- X KOHUEHTPaLMK B NNA3ME;
Li, L, -nepemeLueHne 4epes KieTo4-
Hble MeMOpaHbl, kanuanspbl, [TH,
9B nt.a.

HUE (9TO MBIIIIIBI, TEUYEHb, TOYKH,
JIETKUE, MO3T U T.JI.) ¥, HAKOHEII, TO-
pa3no MeUICHHEe B TAKUE TKAHH, KaK
KOCTH, CTEKJIOBUJHOE TEJI0, HOITH,
BOJIOCHI. DTa CKOPOCTh MMPOHUKHOBE-
HUS B TKQHU 3aBUCHUT OT KPOBOCHA0-
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JKCHUS 9THX TKAaHEH M XapaKTePUCTHUK PACTBOPUMOCTH U HOHU3ALIUH MOJICKYJI
npenaparos. Jlydiiie Bcero HachIIAIOTCS penaparaMmi Xopolio nepdysupye-
MbI€ TKaHU, Tie 00bEM H CKOPOCTh KPOBOTOKA JIOCTATOYHO BBICOKH.

OnHUM K3 TaKUX OTJIEIO0B 00BIYHO CUUTAOT Iasmy kposu (Puc. 61).I1o-
Clie TOTO, KaK Ipernapar MmonajacT B KpoBb, JaJbHEHIINN XapakTep pacrpeae-
JICHUsI 3aBHCUT OT €r0 PACTBOPHMOCTH B JIUMU/IAX, CTEIICHN CBSA3bIBAHMS C Oell-
KaMH T1J1a3Mbl KPOBU | PA3JIMYUi B peruoHaabHOM KpoBoToke (Tabmuma 33).

Tabnuna 33
KpoBoTOK 4epe3 HEKOTOpPbIe TKAHU B OPraHu3Me YesioBeKa (JIist
cpeaHero Beca 70 kr)

KposoTok (mn/ ST
TkaHb Macca (kr) MUH) cepaeyHoro
BblOpoca (B%)
Mo3sr 1,4 750 13,9
Cepaue 0,3 250 4,7
NeyeHb 2,9 1500 27,8
Moykw 0,3 1260 23,3
CKeneTHble MblILULLbI 34,4 840 15,6
Koxa 4 462 8,6
naueHTa 1 nnog, (B KoHLE 6epeMeHHOCTI) 3,8 500 9
Becb opraHuam 70 5400 100

CTeHKM KaluUIIPOB XOPOIIO MPOHHIIAEMbI KaK JUIsl BOIOPACTBOPUMBIX, TaK
U JUISL MOJIEKYJT JIGKAPCTB C BBICOKOH JIMIOPUIBHOCTBI0. HekoTopsie BomopacTBo-
pHUMBIE TIpenaparhbl (HapuMep, CTPEITOMHUIINH), TUIOXO PACTBOPSIOTCS B JIMIUIAX
U IUIOXO BCACBIBAIOTCS U3 KMIIICYHUKA, TO3TOMY UX BBOJST MApEHTEPAILHO. Takue
npernaparbl 00bIYHO OOHAPYKHMBAKOTCS TOJBKO BO BHEKJICTOUHBIX MPOCTPAHCTBAX
OpraHHu3Ma, HO HE TIPOHUKAIOT B MO3T U JIPYTUe 00JIacTH, a IOTOMY HE OKa3bIBAIOT
JICHCTBYS Ha LICHTPAJIbHYIO HEPBHYIO CUCTEMY M JPYTHE OpPraHbl, MOMacTh B KOTO-
PpbIe MOYKHO TOJIBKO ITPEOJI0NIeB MeMOpaHHbIe Oapbephl. [Ipenaparsl, pacTBOpHUMBIE
B JIUTHAAX (HapuMep, CPECTBA ISl MHTASIIIMOHHOTO HAPKO3a, 0apOUTypaThl, 3TH-
JIOBBII CIIUAPT), OBICTPO PACHPENETSIOTCS [0 BCEMY OPraHNU3MY, OJIMHAKOBO XOPOIIIO
00HaPYKHMBAsCh BO BHEKJICTOUHBIX M BHYTPHKIICTOUHBIX 00nacTsx. [Ipuuem, BHava-
JIe TIOTIaB B CHCTEMY KPOBOOOPAIIIEHHSI, MOJICKYIbI IMTIO(MITLHOTO JIEKapCTBEHHOTO
CpENCTBA MPONOIKAIOT TIEPEHOCHUTRCS B APYTHE OTAENbI opranmMa (Tabmura 34).

Ecnu npenapar B 10CTaTOYHO CHIIBHOM CTENICHH CBS3BIBACTCSI ¢ OCITKaMU
TUTa3Mbl KPOBH, TO OH MOKET OCTaThCsl B CHCTEME KPOBOOOpAIIIEHHUS BILUIOTh
JIO ITUMHUHAIINH, TaK KaK TOJILKO €r0 He3HAUYNTEIIbHOE KOJTMYECTBO (TaK Ha3bl-
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BaeMasi CBOOO/IHAs pakiysi CiocoOHA MOKMHYTh CUCTEMY KPOBOOOPAIICHHSI
U TIepEiTH B TKAHU).

[Ipumepom moxer ciyxkuth CyHnTHHHOA MasaT (CyTE€HT) — HHITHOUTOP
TUPO3MHKHHA3bI, TI0 HO30JIOTUYECKON KIaCCH(HUKALUK OTHOCHTCS K TpYyII-
e MpOTUBOOIYXOJEBbIX cpeAcTB. [Ipu nmpueme BHYTpb CYHUTHHHO XOPOILIO
BcaceiBaetcs u3 JKKT. Bpems noctmkenust C  cocrasiser 6-12 u. Ilpuem
IIUIIH HE BIHSET Ha OMOOCTYITHOCTh CyHUTHHNOA. CBsI3bIBAaHHE CYHUTHHHUOA
u ero Metabonurta ¢ OelKaMu TuIa3Mbl coctaBisieT 95% u 90% cooTBetcrt-
BEHHO, 0€3 SIBHOM 3aBHCUMOCTH OT KOHIIEHTpanuu B npexaeinax 100-4000 ur/
MLV, cocrasisier 2230 J1, A€MOHCTPUPYs pacrpenencHue B Tkausx. Mera-
0osn3M cyHUTHHHOA OCyIIecTBIsieTcs B OCHOBHOM m3o¢epmerntoM CYP3A4
B pPe3yJIbTaTe 4Yero 00pa3yercs OCHOBHOW aKTUBHBIN MeTaOONUT. J{0J1s1 aKkTHB-
Horo MeTabomnuTta coctaBisieT 23-37% ot Benmuunbl AUC.

C,, cyHuTHHMOa M €r0 OCHOBHOIO aKTMBHOTO META0OJIMTa JIOCTUTAOT-
cs uepe3 10-14 gueit. K 14 nHio cymMMapHas KOHLIEHTpalus CyYHUTHHUOA U
€ro OCHOBHOI'O aKTHMBHOTO MeTabojuTa B IIasMe cocrasiseT 62,9-101 ur/
wiL. [Ipy MHOTOKpaTHOM €KeJHEBHOM NPUMEHEHUH I NOBTOPHBIX IIUKJIAX
C Pa3JIMYHBIM PEKUMOM JO3UPOBAHMS HHMKAKUX 3HAYMTEIBHBIX W3MCHEHUH
(hapMaKOKMHETUKH CYHHUTUHHOA M €r0 OCHOBHOTO aKTHBHOTO MeTa0oJIHMTa He
oOHapyxeHo. CYHUTHHUO BBIBOJUTCS B OCHOBHOM C KajioM - 61%. [Toukamu
B BUJIC HEU3MECHEHHOTO BELIECTBA M €0 META0OINTOB BEIBOIUTCS IPHMEPHO
16% no3pl. OOmMi KIMpEeHC Npu NpuemMe BHYTphb Aocturan 34-62 n/u. T,
CYHUTHHHOA ¥ €r0 OCHOBHOTO aKTUBHOTO MeTabonuTa cocrapisier 40-60 4 u
80-110 ¥ cooTBETCTBEHHO.

Tabnuna 34
duznyeckue 00beMbl HEKOTOPBIX 0T/I€J10B OPraHu3Ma, B KOTOpbIe
MOTYT pacnpeaesaThes npenaparsbl (J1/Kr)

Otpen 06beEM Mpumepsl
O6LLee KONMYECTBO BOLbI B 0,6 1k He6onbLune BOBOPACTBOPUMBIE MOJIEKYITbI, HAMPUMEP,
opraHmame 3TaHoN
Bosblune BOJOpacTBOPVMbIE MOJIEKYJIbI, HAMPUMEP,
MaHHUTOJ
Monekysbl, CUIIbHO CBSiI3biBatOLLMECS C BenkamMu niasmbl
1 04eHb 60sIbLIME MOJIEKYSIbI, HAMPUMEP, renapuH

BHekneToyHas XuaKocTb 0,2 n/kr

Kposb (0,08 n/kr), nnasma 0,04 n/xr

0,2-0,35
n/xr
KocTHasi TkaHb 0,07 n/kr | HekoTopble MOHBI, HaNPUMEp, CBMHLA, GTOpa

XKuposas TkaHb XupopacTBopuMble Monekynbl, Hanpumep, 40T
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Jsist Toro 4yToObI MPEACTaBUTh 0OCOOCHHOCTH TIOINIONICHHMS, pacipeerie-
HU:, MCTaGOJ’IHE}Ma 1 BBIBCJCHUS JICKAPCTBCHHLIX ITPEIIapaTOB U3 OpraHru3Ma,
BJIMSIHUA 3TUX IIPOUECCOB HA MPOABJICHUSA ﬂCﬁCTBHH JICKapCTBCHHBIX IIpCIia-
paToB, CO3AAIOTCS cneyuanbhvle KUHeTHYECKkne Mmoaenu (Puc. 62). 3tu mone-
JIM COCTOST U3 OJAHOPOJHBIX C (PAPMAKOKMHETHUYSCKON TOYKH 3PEHUS YacTei,
KOTOPBIC Ha3bIBAIOT KAMEPAMHK WA KOMIAPIMMEHMAMU.

Puc. 62. Mogenb opraHuama

MOXHO NpPeacTaBuTb Kak CO- /
BOKYMHOCTb  PE3epBYapoB: »
1 — KpoBb + MEXK/IeTO4YHas 1
XNOKOCTb, B KOTOpPble Obl- «
CTPO MNPOHWMKAET NeKapcT-

BEHHbII npenapat (ObICTPO

nepdysnpyemble TkaHu); 2 —

XMPOBbIE TKAHWU, KOCTU 1 T.A.

(meoneHHo  nepdyaupye-

Mble TKaHW); 3 — BbiBEOEHNE

NekapcTs.

NB! Mogenu KoMnapTMEHTHbIX CUCTEM Hauboriee nonynspHbl B
COBPEMEHHOW KIMMHUYECKOW U CMopTUBHON hapmakonorun. Cuctema
Ha3blBaeTCA KOMMNAPTMEHTHOW, KOra ConocTaBnsoLLne ee KOMNOHEH-
Tbl MOTYT ObITb CrPYMNUPOBaHbI B KOHEYHOE YNCIO FOMOrEHHbIX YacTewn.

[To cBoeii CyTH KOMIIAPTMEHTHASI MOJICTIb SIBIISIETCS CTPYKTYPHO M (PyHK-
[IMOHAJILHO 00OCHOBAHHOW W MHTErpUpYET B ceOe COBOKYIMHOCTh aHATOMH-
YECKUX KaMep (cmpykmypHas OUCKpemHOCmb), CBSI3aHHBIX CHUCTEMOM Kpo-
BoOOpaleHus, ¢ OHOXMMHUYECKUMHU W (HU3HOIOTHUECKUMH MpOoIleccaMu
(pyHKIIMOHATIPHAST HEMIPEPBIBHOCTD), MPOTEKAIOMIMMHU B OpraHax M TKaHSX.
Ha pucynke (Puc. 63) mpeacraieHa B JO0CTaTo4HO (HYHKIIMOHAILHOM BHIE
OJIOK-CXeMa CTPYKTYPHO-NIapaMeTPHUYECKOl (hapMaKOKHHETHIECKONH MOJICIIH.

Maremariueckue MOZACIH, OMUCHIBAOIIE (hapMaKOKHHETHUECKUE MPO-
LIECCHI, TIPECTaBIEHHbIE B cucTeMe KommapTMeHToB (Puc. 63), ucxonar us
psijia aClIeKTOB, OCHOBHBIM M3 KOTOPBIX SIBIISIETCSI paclpe/ielicHHE MpenapaToB
B TKaHAX U opranax [89, 154, 313, 332].

[Ipu conocrariennu 3¢dekra OT BBEJACHUS Tperiapara ¢ €ro CoaepiKaHu-
€M B Opranu3Me HanboJiee YacTO UCIONB3YIOT €ro KOHICHTPAIMIO B TIa3Me
KkpoBH. CylIecTBYeT HECKOJIBKO TIOIXO0/I0B K aHAJIM3y CBSI3U «KOHIICHTpAIIUs-
apdexr» [48, 85, 89, 139].
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O/IMH U3 HUX MPUMEHSIETCS B TeX Cliydasx, korna 3GdeKT siBJIseTcs: Tou
WM MHOM (PyHKIIMEH KOHIICHTpAIMK Mpernapara B IUia3Me, TO €CTh B IIEHT-
pa’mpHOM KaMepe. DTOT MOAXOJ YacTO OKa3bIBACTCS HEMPUTOAHBIM, TaK Kak
nojipasymMeBaercs, 4o 3Pp(EeKT U KOHIEHTpALIKs [Tpernapara B 1jia3me J10CTH-
raloT MakCUMyMa OJHOBpPeMEeHHO. OHAKO CYIIECTBYET MHOTO IIPUMEPOB OT-
CTaBaHMsI MAKCUMAaJIbHOTO 3P eKTa OT MOMEHTA JJOCTHKCHHS MAaKCUMaJIbHOM
KOHIICHTPAILIUU B IJIa3Me KPOBU. B 3THX ciiydasx KpUBBIC 3aBUCUMOCTH Ha-
OmonaemMoro 3dexra 0T KOHIEHTPAIIMK 00Pa3yIoT METIII0, KOTOPYIO Ha3bIBa-
10T netien rucrepesuca. [Ipu 3ToM 0IHOM 1 TOM K€ KOHLIEHTpALIMU IIpenapa-
Ta B IJIa3M€ KPOBU COOTBETCTBYIOT J[Ba Pa3IMUHBIX 3HaYCHUs dPdeKTa.

Jis ycTpaHeHus 1oJj00HON HEOHO3HAYHOCTH HEOOXOIUMO CPaBHUBATh
a¢dekT He ¢ KOHIICHTpalMel npernapara B IUia3Me, a ¢ KOHIICHTpaluel Be-
IIECTB B OJJHOW U3 NepUPEPUUSCKUX KaMep MOJICIIH, KOTOPas COOTBETCTBYET
TEM OpraHaM M TKaHsIM, IJI¢ MPOUCXOAMUT CIEeHU(PUICCKOE B3aHMMOJICHCTBHUE
mpenapara ¢ peuenropamu [75, 76, 82, 89, 314].

NB! BaXXHO OTMETUTb, YTO MHTEPNPETUPOBATL OAUH U TOT Xe
HabOp AaHHbIX BCErga MOXHO C MOMOLLbIO HECKOJIbKMX BapnaHTOB
Mozenen.

DTO CBsI3aHO, MPEXKIE BCETO, C TEM, YTO CYIIECTBYET HECKOJIBKO ITAIlOB
nepeHoca npernapara 13 ria3Mbl KpoBU B Onodasy BILUIOTh JI0 HAOIHOIAEMOT0
addexra npenapara. UpeamepHOe yIPOIICHUE ¥ UCKITIOUCHHE KITOUCBBIX 3Ta-
OB TIepepacipeeiICHIs MPENapaToB MOXKET MIPUBECTU K HEMPABUIHLHON TPaK-
TOBKe cuTyanuu. [Ipocreiimas CBsI3b CyIIECTBYET TaM, Ijie HAOIFOAaeTCsl Ipsi-
Masi KOpPEJISIUs MEX/ly KOHIICHTpaIlel B mia3mMe Kposu u 3ddexrom. B atom
CIIydae ero HapacTaHWE U YMCHbBIICHUE WUACT MapajuieIbHO U3MEHEHUSM KOH-
LEHTPAIUH B TIa3Me KpoBH. [Ipr 3TOM MPOMEKyTOIHBIE MTPOIECCHI MPOTEKAIOT
OBICTPO U HE BJIMSIOT Ha JTMHEHHOCTh KOppesuui. MonenupyoTcs 1moao0HbIe
SIBIICHUSI HE TaK MPOCTO, HO MHOT/IA TOCTAaTOYHO YCTAHOBJICHHUSI KOHCTAHT TPO-
MOPIIMOHATIBHOCTH, CBSA3BIBAIOIIMX KOHIIEHTparuto U dddekr [17, 55, 85, 237].

YnpolieHHas ogHoKamMepHas Moaesib

KonmuecTBeHHBIH aHaNINW3 M3MEHEHUIN KOHIIEHTpAIMi JIeKapCTBEHHBIX
npenaparoB B TIa3Me KPOBHU JIaeT OOJBIION 00beM WHPOPMAIH A Jallb-
Helied Jetanm3anuu ocoOeHHOCTeH (DapMaKOKUHETHYECKUX MPOIIECCOB.
OnHako B HEKOTOPHIX CIy4asX HCCIIE0BaTeNlb HE pacrojiaraeT JaHHBIMHU O
CoJiepKaHNUH JIEKAPCTBEHHBIX MIPENapaToB B MIa3Me KPOBH.
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Paccmorpum a1t Hayasia uieanbHbli Cllydaid, KOraa npenaparsl BIBOJISAT-
Csl U3 OpPTaHu3Ma TOJIBKO MOCPEIACTBOM HoueuHOol IKCKpeyuu. B 3TOM citydae
MOKHO OLIEHHTh HEKOTOpBIC MapaMeTpbl (papMaKOKWHETHKH, IPOaHATU3HPO-
BaB CKOPOCTh MX BBIBEACHUS ¢ MO4YOi. OOBIYHO MPU ITOM UCTIONB3YIOT Tpe/l-
II0JIOKEHUE O TOM, YTO CKOPOCTb IIOYEYHOM IMMUHALUHU IIPSIMO MIPOIOPLHUO-
HaJlbHA KOHIICHTPALlMK Npenapara B BOAHOH (ase mia3mbl (a Ipu OTCyTCTBUH
CBSI3bIBaHMSI ¢ OCNTKaMM IUIa3Mbl — KOHIIGHTpallUK B 1ia3me). Torna, Takke
npeanonaras, 4to pH Mo4H OCTOSIHHA M BO3MOXKHAsI TyOyJsIpHAsl CEKPEIHsI
HE 3aBHCHUT OT KOHLIEHTPALMH, MOKHO 3aIlUCaTh:

d\
0, ——cL, (17)
dt
rie dQ,/dt — cKopoCTh MOYeUHOM cekpennu, CL, — BeJTMUnHA TIOYEYHOTO

KIIUpEHCa.

U3 0611ero Buga 3TOT0 ypaBHEHHUS CICAYET, YTO KPUBasi CKOPOCTHU MOYeY-
HOM 3KCKpEIUH Tperapara UMeeT TaKyro e GopMy, 4TO U KpUBask KOHIICHT-
pamuu mpernapara B Iuia3Me KpoBH.

NB! lMepnog nonyeBbiBeaeHUS npenapara MOXHO BbISSBUTb MO
KPUBOW CKOPOCTU MOYEYHOM 9KCKPELUU.

OnHako Mo 3TOM KpHBOI HEBO3MOKHO OLEHUTH BEIMYUHY Ka)KyIIerocs
o0beMa pacrpeieieH s, TOTOMY YTO OOIIUI KJIMPEHC MpenapaTa U3 OpraHus-
Ma 3aBUCHT HE TOJILKO OT CKOPOCTH BBIBEJICHHS C MOYOH, HO M OT METabO0IN3-
Ma B IICUCHU, a TAKIKC OT BLIBCACHUA Y€PC3 APYTrUC OpraHbl U CUCTEMbI YEPE3
JIETKHE, TIPY CEKPELINH C JKETyIOYHBIM COKOM, KeNYbl0, C TOTOM U T.1T.).

Hcnonb3oBanne ogHOKaMepHOH (papMakOKHMHETHYESCKOW MOJICIH TI03BO-
JIIeT HAWTH TOYHBIE KOJIHU-
YECTBCHHBIC B3aMMOOTHO-
HICHUS, CYLIECTBYIOIINE
MEXJly CKOPOCTBIO Ta/IeHUS
KOHLIEHTpAIIU JIeKapCcTBa B
IJ1a3M€ KPOBU U BEJIMUNHOMN
MTOYEYHOTO KIMPEHCa.

IIpu nocmosnnom 6mny-
mpuseHHOM BBEJICHUM TIpe-
napara (Puc. 64), KOHIIEHT-
pamus ero B IIa3Me KpOBU
(Cp) BO3pacTaer 1o paBHO-
BecHoro coctosiHus (CPss).

Bpems

Puc. 64. Mogenb NOCTOSIHHOTO BHYTPVMBEHHOIO
BBELeHUs npenapara.
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[Ipu MOCTOSSHHOM BHYTPUBEHHOM BBEJCHHH IIperapara, JJis TOro 4To0bI
JIOCTUYb OBICTPOro 3¢ dexTa, HEOOXOAUMO BBOIUThH HATPY30UHYIO J103Y, OIpe-
NENAoIUM (akTOpoM KOTOPOH ABJISETCS 00vem pacnpedenenus (V).

HenpepbIBHOCTb 1 NOPAOOK KMHETUHECKMX NPOLIECCOB

Hopsanok kuHeTHYeCKUX mpoueccoB. DPapMaKOKMHETUYCCKUN aHATHN3
CBsI3aH C OLICHKOM CKOpocTed (papMaKOKMHETHYECKHX rpoieccoB. Hymesoii
MOPSIOK UMEIOT KMHETHYECKHE MPOIECChl, UIAYILINE C HOCHIOAHHOU CKOpPO-
cmbio. [lonoOHOE KHHETUYECKOE MOBEICHUE Ha0onaeTcs He Beerna. OObId-
HO 3aBUCHUMOCTH CKOPOCTH JJIMMHUHAIIMU TPEMaparoB OT WX KOHIECHTPALUU
nuHeitHa [243]. Torma roBopsT O MEPBOM MOPSAIKE KHHETUYECKUX TIPOIECCOB,
IPH KOTOPOM CKOPOCTh M3MEHEHHS KOHIICHTPAIMK MPOTIOPIIMOHATBHA €T0
KOHIIEHTpaluu. B OoJiee CIIOKHBIX ClTydasx CKOPOCTh U3MEHEHHUSI KOHIICHTpa-
[[UK JICKAPCTBCHHOIO Iperapara B OpraHu3Me HeluHeliHda 1, B OOJbIINHCTBE
CJly4aeB, MOJUMHAETCS KUHETUKE Muxasnuca-MeHTeH.

KonnyecTBeHHY10 OLIEHKY JTUMHHALIMH JIEKAPCTBEHHBIX BElIECTB, BEJIH-
YHHBI 7103 ¥ YaCTOTY UX BBEJICHHUS OIPE/ICIISIOT C IOMOIIIBIO Psijia CIe(DUUSCKUX
(hapMaKOKMHETUUECKUX TepeMeHHbIX. Hanbosnee BaxHbIMU (DapMaKOKHHETHYC-
CKMMH TIapameTpamu sBisitotcest kiuperc (Cl), KOTOpbIii ONpeAeseT MoIepKIBa-
FOILYFO M HArPY304HYIO JI03bl, 00bEM PacrpesiesieHus V , EPUOI MOy BbIBEICHHS
¥ Bpems Mex Ty IipueMamu ipenapara T ). B HEKOTOpBIX cirydasx (papMakoKUHe-
THUKY JIEKapCTBEHHOTO Iperapara B OpraHu3Me MOXKHO C JIOCTaTOYHOM MOTHOTON
OITUCaTh B TIOMOIIIBIO OTHOKAMEPHOM (papMaKOKWHETHUYECCKOH MOJICIH, TO €CTh
Takas ke, Kak 1 Ha pucyHke (Puc. 62) Tonbko 6e3 xommaprmenta 2. Hamnboree
HAITLITHBIM SIBJISICTCSI TIPUMEP, KOTJa OPraHu3M MPECTABISICTCS KaK EMKOCTh, B
KOTOPYIO BBEJICHO OMpeIeIeHHOE KOJTMIECTBO JIEKapCTBEHHOIO BEIIECTBA.

NB! lNepnon nonyBbiBEAEHNS MOXHO UCMONb30BATb AJ15 OLLEHKU
ONNTENBbHOCTU OeNCTBUS NNEKAPCTBEHHLIX MPenapaTos.

Tak, yepes 3,3 T, , snumunupyercs 90% J€KapCTBEHHOTO BELIECTBA, a
nocne 6,7 T,,, B oprauusme ocraercst MeHee 1% BbiBeeHHON 10361, Crienyer
OTMETUTD, YTO TPEICTABICHUE OPTaHU3Ma B BHUJE OJHOKAMEPHOU MOIETH —
9TO CHJIBHOE yIpoieHue. Vcmonp30Barh TaKyl0 MOAETh MOXKHO TOJIBKO TOT-
Jla, KOT/ia pacripesiesieHue rnpemnapara B OpraHu3Me JOCTaTOYHO OTHOPOJTHO.

Bropoii BaxHBIN TapaMeTp, XapaKTepPU3yHOIIUi 0COOCHHOCTH U3MEHEHHUSI
COJICpKaHMSI JICKAPCTBEHHOTO TIpenapara B 00beMe pachpeieiCHHs OIHOKA-
MEpHOH (papMaKOKHMHETUUECKOW MOJACIH, — ITO KOHCAHMA CKOPOCIU INUMU-
Hayuu npenapara — k . OHa paBHa TAHTEHCY yIJIa HAKJIOHA JIMHEHHON YacTH 1o-
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60 nynorapupmudeckoro rpadurka
o k ocu abciuce (Puc. 65).
Jnst KOJINYE€CTBEHHOTO
20 OIMCAHUSA TPOLIECCa IUMHUHA-
10 MW HCHOIB3YCTCs Mmapamerp,
6 KOTOpBI HOCHUT HAa3BaHHE he-
4 ‘ puooa noysvigeoenus JeKap-
2 CTBEHHOTO TIperapara u3 opra-
1 HU3Ma (E€ro TakXKe Ha3bIBaIoT

J : 1'2 1I6 NeproIoM  OMOJIOTHYECKOTO
noxypacraja, mepuoaoM Ouo-
JIOTUYECKOH TIOMY)KU3HU TIpe-

Puc. 65. W3meHeHne norapndmos
napara, HepUoIOM IMOJIyCyIle-

KOHLIEHTPALMM B 3aBUCUMOCTM OT BPEMEHW.

OCb OpavHaT — forapudM KoHueHTpauwy — © L BOBAHUA, HOMySIHMIHALIN

InC; ocb abeumce (t) — 06bi4HbIE BennumMHbl, 1 T.1.). OH paBeH BPEMCHH, 32

B JAHHOM Chyyae - Bpems. Ke=tgo KOTOpPO€ KOHLCHTpalus Hpera-
para yMEHBIIUTCS BIBOE.

KnupeHc n ero nponsBoHble

Korna m3BecTHBI 3HAa4YEHHS KaxKylierocsi o0beMa pacrpeacsicHus
U KOHCTAHTBI CKOPOCTHU 3JIMMUHALOUHN, MOXHO OIPECACIUTL KOHCTAHTY
kiupenca. Knupenc (CL) BbIpakaeTcs B eIMHHUIIAX OMOJOTHYECKOTO
o0bema, BBIBOJMMOIO M3 OpraHuM3Ma B €JUHHIy BpeMeHH. Knupenc
IMpOUCXOAUT OT AHTJIMHCKOTO clearance, YTO 3HAYUT OUHUIICHUC U OIIPC-
ACIACT CIIOCOOHOCTD opranmismMa K 3JIMMHUHAIUN ONPCACICHHOTO o0ne-
Ma Tpernapara, paCTBOPEHHOTO B OMOJOTHYECKUX KUJIKOCTSAX OPTaHH3-
Mma [17, 89, 154, 185].

NB! KnnpeHc — 3T0 KOMOMHNPOBAHHbIN NapamMeTp papMakoKn-
HETUYECKOW MOOENM, NOyYalOWMNINCS KaK MPOnN3BeOEHME CKOPOCTH
yoaneHms (anumMmmHauun) BellecTsa M3 OpraHmama Ha ero oobem
pacnpenenenua - V. .

[To 06bemMOM V, IOHMMAETCS Takol 00beM, TP PACTBOPEHHH B KOTOPOM
mpenaparta uMe Obl Ty JK€ KOHIICHTPAIIUIO, YTO U B TUIa3Me KPOBH.

Knmpenc siBnsieTcs BayKHBIM (hapMaKOKHHETHIECKHAM MTOKa3aTesieM, KOTo-
pHBIi TTOMOTraeT pa3paboTarh paloHANbHbIN peXXuM JT03UPOBaHMs Mpernapa-
TOB.
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CHu3umb KJIMPEHC MOTYT Takue (PaKTOphl KaK €CTECTBEHHBIC BapHallUU;
MeTa0O0JIM3M C HACBHIIICHUEM; FeHeTUYeCKasi ()epMEHTATUBHAS HEI0CTATOY-
HOCTb WJIH HHI'HOUpoBaHue (PepMEHTOB; TIOUeUHas U (WJIK) TIeYCHOYHAsT HEJl0-
CTaTOYHOCTb; MOYKUJION WJIM OYEHD FOHBIM BO3PACT.

Ilosvicums KIIMPEHC MOTYT €CTECTBEHHBIE BapualllM, IJIOXOE BCachlBa-
HUE, BBICOKAsI CTCTICHh METa0O0IM3Ma TIEPBUYHOTO MPOUCXOKICHUS, €CIIU OH
BPOXKJICHHO YCUJICHHBIN, MHIAYKIIHUS (DEPMEHTOB.

NB! N3mepeHnsa KOHUEHTPpaLWii N1IeKapCTBEHHbLIX NpernapaToB B
rnjasme KpoBy — OAVH N3 OCHOBHbIX METOA0B OLUEHKU U MOOENNPO-
BaHMA 0COOeHHOCTEN PapMaKOKMHETUYECKMX NMPOLIECCOB.

HeopHokamepHasn hapMakokMHeTMKa

OnnokamepHasi Mojiesib (hapMaKOKHHETUKH JICKApPCTBEHHBIX Iperapa-
TOB, SIBIISIETCS JIOCTATOYHO YIIPOIIEHHOH W MpeaHa3HaYeHa JUisl IIePBHYHOTO
NOHUMaHUS CYyTH (hapMaKOKMHETHUECKUX IpenaparoB. Yaie dpapmMakokuHe-
THKA JICKAPCTBEHHBIX CPE/ICTB
0oJee peanucTUYHO OMHCHIBA-
eTCsl C MOMOIIBIO JAByXKamep- >
HbIX  (pAPMAKOKMHETHIECKUX LT 1
moneneit (Puc. 66) u momeneit  C,
6oJ1ee BEICOKOTO TOPSIIKA.

Ckopocts oOMeHa mpena-
para Mexay Iia3Moil KpoBU U
TKaHsSMH 3aBUCUT OT CKOPOCTH
KPOBOTOKA, a TaKke OT pac-
npelieNieHns] Tpenapara MexKay 10 -
Humu. KpoBoTok depe3 pas- _

30

20 1

JIMYHBIE TKaHU YacTO 3aBUCHT  C, : : : . . -t
OT aKTMBHOCTH U MHTEHCUBHO- 4 8 12 16 20 24
CTH TIPOTEKAIOIMX B HHUX 00-

MEHHBIX MTPOLIECCOB U T.J. Puc. 66. Cxema aByxkaMepHoOn Gapmakoku-

B HEKOTOPBIX TKaHAX KOH- HETUYECKOM MOOENN: Kip U Ky — KOHCTAHTbI
LCHTPAIMH  JIeKapCTBEHHBIX ~ CKOPOCTVMEPEHOCA JIeKapCTBEHHOro npera-
paTa 13 LeHTpasibHOM KaMepsbl B nepudepu-
Yeckylo 1 06paTHO; K, — KOHCTAHTa CKOPOCTY
SNIMMUHALMN NEKAPCTBEHHOIO Npenapara

MIpenapaTroB MOTYT OBITh BBILIE,
YeM B IIa3M€E KPOBU U3-3a CBsl-
3bIBaHHA MX C OCIKaMH TKaHEH.
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C1 C2
Mr/n
M
Cp 1150
30 1
a T >.4 1100
20| C Je
10 {50
C2 T T T T —
4 8 12 16 20 vac
Mr/n b M
Cp 1150
30 H
I {100
6 20 |
10 ¢ 150
C2 T T T T T
4 8 12 16 20 vac
mr/n Mmr
Cp 1150
30 }
I {100
20
B -
10 | 4150
C2 T T T T :
4 8 12 16 20 vac

Puc. 67. 3meHeHus1 KOHLEHTpauumn
NIEKAPCTBEHHOrO Mpenaparta B LEHT-
panbHoi kamepe mogenu (C1) u B ne-
pudepunyeckoin mogenu (C2).

TkaHu, HE BXOASIINE B UEHTPAIbHYIO
Kamepy, OObIYHO OOBEIUHSIOTCS B
OIHY, JBE€ WU T.J. JONIOJHUTEIbHBIE
KaMephl, KOTOpbIE Ha3bIBAIOTCS He-
pugepuueckumu. VX Ha3bIBAIOT MeO-
JIeHHO  nepghy3upyeMuiMi, Tak Kak
MaKCUMaJIbHBIC KOHLCHTpALWU IIpC-
MaparoB B HUX HACTYMAaIOT Topasio
M03XKE, YEM B LIECHTPAIIbHON Kamepe.

Korya rpaduk 3aBUCHMOCTH KOH-
LOCHTpanuu 1pcrnapara OT BPEMCHU
uMeeT IByX(a3HbIll XapakTep, opra-
HU3M paccMaTpHuBaeTCsl Kak 08yxXKa-
MepHas cucmema, COCTosIIIast M IIeH-
TpaJbHOU U mepudeprdeckoil Kamep
(Puc. 66). OT0 CBS3aHO C HATMUHEM
TaK Ha3bIBaeMOW MepU(epPUICCKON
KaMephl, Ky/ia Ipernapar nepeHoCUTCs
3 IUIa3Mbl KPOBU (CO CKOPOCTBIO k)
1 YaCTUYHO ACTIOHHUPYCTCA TaM.

DapMaKOKUHETHKY — O8yXKamep-
Hoti  (hapMaKOKMHETHYECKOW —CHCTe-
MBI yIOOHO  TNPOMJLIIOCTPUPOBATH
Ha MPUMEPE MOJEIH, COCTOSIUEN HX
nByx yacteit (Puc. 67). Torna BHyTpH-
BEHHOE BBEJICHHE IIPE/ICTABISET CO-
0oii ObICTpOE 3amoHEeHNE KaMepsl 1.
ITocne s3TOrO MEIUIEHHEE HAYMHAET
3aMOHATHCS KaMepa 2, JI0 Tex Top,
MOKa KOHIIEHTpals B 00enx Kame-
pax He cpasusrces (Puc. 67). Kuneru-
Ka PACHpENENICHUsT B JIBYXKaMEpPHOMN
(hapMakOKMHETHYECKOW CHCTeME Xa-
pakTepusyercss TpeMs KOHCTaHTaMu
CKOPOCTEH: KOHCTaHTOM CKOPOCTH
IMMMHALAY U3 [ICHTPAJIILHON KaMephl
(k,) ¥ KOHCTaHTaMH CKOPOCTEH pac-
npenenenus (k, u k).
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B mpexxameprnoti hapMaKOKHHETHYECKON MOJENN AIIMMHHALMS HCXO-
HOTO BEIIEeCTBA U Ka)KJJ0TO U3 €r0 MeTabOoINTOB HMEET MOHOIKCIIOHEHIINAb-
HBII XapakTep, €ClId UX pacCMaTPUBATh KK B oTAebHOCTH. OIHAKO TpU
00bEIMHEHUH STHX OJIHOKAMEPHBIX 3BEHLEB CHUCTEMa IMPHOOPETACT HOBBIC
CBOICTBA, aHAIN3 KOTOPHIX MO3BOJISICT BBISICHUTD PsIT 3aKOHOMEPHOCTEH, CBSI-
3aHHBIX C UCIIOJb30BAHUEM JIMHEHHBIX MHOTOKaAMEPHBIX (papMaKOKHHETHYE-
CKUX MOJIEJICH JJIsl U3yUeHUsI MeTa00IM3Ma JICKAPCTBCHHBIX BEIIECTB.

CrnemyeT OTMETUTBH, YTO MOCKOJBKY KHHETHKA HMCXOMHOTO BEIIECTBA U
MeTabO0JIMTOB UMEET 0OJIee CIIOKHBIN ABYXKaMEPHBIH XapakTep, JJIs TePMHU-
HaJIBHBIX YacTe rpa)MKOB 3aBUCUMOCTEH KOHIIGHTPAIUU METa0OJIMTOB OT
BpeMeHH (> 120 MuH) HAOMIOAAOTCS 3HAYUTEIBHBIC PACXOKICHUSI MEKIY TE-
OPETUYECKUMH PE3yIbTaTaMU M SKCIICPUMEHTAIBHBIMU TaHHBIMU TIPU COTIO-
CTaBJICHUHU TCOPETHUCCKUX M IKCIICPUMEHTATBHBIX KPUBBIX HA BCEM HHTEP-
BaJie N3y4YEHHBIXBPEMEH. TeM He MeHee MOJIENb JIaeT XOPOIlIee COOTBETCTBHE
JUISL HAYQJIbHOM YacTh KPUBOM.

Buonornyeckas OOCTYMNMHOCTb

buonorunueckas  no-
CTYITHOCTH BKJIIOYaeT Me- C A
TOJbl OIIEHKH ITOINIOIIEHUS
JIEKapCTBEHHBIX ~ BEIIECTB.
ITocne BHYTPUBEHHOIO
BBEJICHUA JIEKapCTBEHHBIN
mpernapar cpasy IMomnajaaer
B CHCTEMHBI KPOBOTOK H
KOHLIEHTpallMu Mpernapara
BCET/ia BhIIIE, YeM MIPU APY- Co
IT'UX crroco0ax BBEACHUS TON
e 10361 (Puc. 68). MoxHo
BBIJIEJIUTH HECKOJIBKO TUITOB

Y

t
Puc. 68. CpaBHutenbHas Guonoruyeckas no-
CTYMHOCTb JIEKAPCTBEHHbIX NPENapaToB OLEHN-
OMOIOCTYTHOCTH, KOTOPBIC  BaeTCs KaK OTHOLLEHUE MAOLLAAeN Nog, KPWBbIMM
OTPAXKAIOT PA3IMYHBIC CTO-  MOC/E Pa3NnyHbIX NyTen BBeAeHUs. C, — KOHLEH-
poHbl  (apmakokuHeTHue- ~ TPALMS Npenapata B rniasme KpoBu Mocne BHY-
CKHX IIPOLIECCOB 1 MoToMy  TPVIBEHHOIO BBEAEHMS:; C, — KOHUeHTpauws npe-
HE MOTYT 3AMEMIaTh IPYT napara B niasMe KpoBU NOCNE BHECOCYANCTOro

BBELEHUS.
npyra. K HuM oTHOCATCS:
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*  OIICHKA JI0JIM TIOIIOIICHHOTO MperapaTa Mpy pa3inuyHbIX BUAaX BHECOCY-
AUCTOTO BBEACHUSA IO OTHOUICHUIO K €T0 KOJIMYCCTBY MOCJIC BHYTPHUBCH-
HOI'O BBEACHMUA,

*  OIICHKA JIOJIH TOMVIOIICHHOTO Npernapara ¢ yueToM ¢ dekra nepBoro mpo-
XOXKJICHUS Yepe3 MCUYCHb;

*  OmIpelesieHue CKOPOCTH OHOJOCTYITHOCTH.

He kacasicp Bcex mapamMeTpoB 6MOAOCTYITHOCTH, OTMETHUM JIUIIb, YTO 00JiA
noanowenno2o npenapama (F) mMo3BoNsieT ONpeaeTuTh a0COMIOTHOE KOTUYE-
CTBO TOIVIOLIEHHOTO IPH BHECOCYIMCTOM BBeJIEHHUM Ipenapara. [lomobnas
OIIEHKa OOBIYHO MPOBOAMTCA IMOCIE BHYTPUBEHHOTO BBeACHUA. B aToMm ciry-
yae He 00s13aTeJIbHO BBOJIUTH OJIMHAKOBBIE JI03bl BHYTPHUBEHHO W BHECOCY/IH-
cto. OIHaKO, YTOOBI Pe3yNbTaThl HCCICAOBAHNN OBLIH JOCTOBEPHBI, KaK BHY-
TPUBEHHOE, TaK U BHECOCY/IMCTOE BBEACHUE Tpernapara cieayeT MpoBOIUTh
Ha OJHUX M TeX e 00CIeoyeMbIX B MEPEKPECTHBIX HCCieAoBaHusX. J{oms
MOTJIOIIIEHHOTO MpenapaTa OnpeesseTcsi OTHOUIEHHEM OOIIel TIIOIIa U O/
KPUBOW 3aBUCHUMOCTH YPOBHA Iperapara OT BPEMEHU MPU BHECOCYAMCTOM
BBE/ICHUM K OOIIEH TUIOIa i 0/l aHAJIOTHYHOW KPUBOH NPU BHYTPUBEHHOM
BBEJICHUH (C COOTBETCTBYIOIIEH KOPPEKIMEH, YUUTHIBAIOIIEH PA3INUHS 103):

F=(4UC-D,,)/(AUC,,, -D,,), (18)

e AUC u AUC,,, — mnomamu nox kpubiMu 3aBucumoctu C ot 7T 110-

CJIE BHECOCYIMCTOIO U BHYTPHMBEHHOTO BBEJIEHUN COOTBETCTBEHHO; D u D,
— BEJIMYMHBI JI03 JIJIsl COOTBETCTBYOIIUX THIIOB BBEICHUSI.
Eciu 10361 OMHAKOBBI, TO BHIPAKEHUE YITPOIIAETCS:

F = AUC /(AUC,,, - D). (19)

B kauecTBe mpuMepa CBsI3u OMOJOCTYITHOCTH C IPYTHMHU (PapMaKoOKUHE-
TUYCCKUMH TIapaMeTPaMU MOXKHO TIPUBECTH MHIMOUTOPBI METHUIINIIOTAPUIT —
CoA penykrasbl, UMEIOIINE SIUHBIN (DapMaKOTUHAMUYECKUN IPOPUIIb Pery-
nsiuu oOMeHa TunuaoB. CpaBHUM /1Ba TIPEICTABUTEINS CTATHHOB.

VY cumBacTaruHa abcopOuus — BbICOKasl (B OKCIEPUMEHTaX Ha JKUBOT-
HBIX — 85%), HO Ouodocmynnocms — menee 5 %. llocie nepopalibHOTO MpHe-
maTC  —1,3-2,4 9 u camxaercs Ha 90 % vepes 12 4. Cask ¢ Genkamu mias-
MbI — 95 %. [locTymaer B opraHu3M B HeakTHBHOH (Gopme. ['uaponusupyercs
B TKaHSIX B CBOKO aKTUBHYIO ()OPMY — O€Ta-TUPOKCUKUCIIOTY U JAPYTUC HEaK-
THUBHBIC METa0OIUTHI. MeTa0oIM3upyeTcs B IieueHH, UMeeT 3P (EKT «IIepBoOro
NPOXOXKACHUS» 4epe3 IMeueHb. B merabonmsme mpemnapara y4acTBYIOT H30-

6/6
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pepmentor CYP3A4, CYP3AS u CYP3A7. T, akTUBHBIX METaOOIHUTOB CO-
ctaBysieT 1,9 4. BeiBoguTcsi B 0OCHOBHOM ¢ KajioBbiMH Maccamu (60 %) B Buzie
MeTabonmuToB. Oxomno 10-15 % BBIBOAWTCS MOYKaMU B HEAaKTUBHOM (opme.

V posyBacraruHa nocjie npuema Baytps C B IU1a3Me KpOBH JI0CTH-
raercsi MpUONU3UTENBFHO Yepe3 5 4. Tak KakK Ouo0OCHynHOCMb — NPUMEPHO
20%., HakamnMBaeTcs B neveHu. V, - npumepHo 134 s CasbiBanue ¢ Gen-
KaM# IU1a3Mbl (IPEMMYIIECTBEHHO € aIbOyMUHOM) COCTaBJISIeT MPHOIN3HU-
tenbHO 90%.buorpancdopmupyercss B HeOombInoli crerneHu (oxono 10%),
SIBIISISICH HEMPO(QMIILHBIM CyOCTpaToM /sl U30()epPMEHTOB CHCTEMBI IIUTOXPO-
Ma P, . OCHOBHBIM M30()epMEHTOM, YUACTBYIOIIMM B META0OIU3ME PO3yBa-
craruna, sBrsiercss CYP2C9. Uzodepmentsr CYP2C19, CYP3A4 u CYP2D6
BOBJICYCHBI B METa00IN3M B MEHbIIEH crereHn. OCHOBHBIMH BBISIBICHHBIMH
MeTa0OIUTaMH PO3YBACTATHHA SIBISIOTCS N-TUCMETHI U JIAKTOHOBBIE MeTa-
6omutel. N-nucmeTns npumepHo Ha 50% MeHee akTHBEH, 4YeM PO3yBacTaTHH,
JIAKTOHOBBIE META0OIHUTHI PapMaKoIOTHYecKH He akTUBHBL. Okosto 90% 10361
po3yBacTaTvHa BBIBOIUTCS B HEM3MEHEHHOM BHIE ¢ KajnoMm. OcraBmiascs
4acTh BBIBOAUTCS ¢ MOYOid. [Inasmennbiii T, , — ipumepro 19 4. T, , He u3me-
HSETCS TIPU yBeNMHueHHU 103bl. CpenHee 3HaueHHE MUIa3MEHHOTO KIIMpEeHCa
cocrasisieT npubnusuTensHo S0 /4 (kodddunment Bapuanmu 21,7%). Kak u
B ciryuyae apyrux uHruoutopoB 'MI'-KoA-penykasbl, B mpoliecc ne4eHouHO-
ro 3aXBaTa po3yBacTaTHHA BOBJEYEH MEMOpAHHBIN MEPEHOCUUK XC, BBIOI-
HSIIOIIMN BayKHYIO POJIb B IIEUEHOYHOM 3JIMMUHALUU po3yBacTaTuHa. 13 3Tux
CTaTMHOB Oosiee MIUTENbHBIA nepuon nonyseiBenenus (T, ,) y posyBactuna
(19 4.), Torma kak y cumBacraTiuaa — 1,9 4. IHbIME clioBaMH OMOIOCTYITHOCTh
COIpsDKEHA HE TONBKO ¢ abcopOiueld u bnorpanchopmalueid, HO U ¢ ITUMHU-
HallMell BEUECTB U3 OpraHu3Ma.

MOBTOPHOCTbL MPUMEHEHUSI U KYMYNSLNS

Jleuenune OOJNBHBIX ATO, KaK MPAaBHIIO, JJIUTEIBHBINA TIPOIECC, TPEeOyro-
M MHOTOKPAaTHOTO NpPHUEMA JIEKAPCTBEHHBIX MpPENaparoB Ha MPOTSKEHUH
HECKOJIBKUX JTHEH, a MHOTIA Hellesb U laxe MecsieB. [ ciopTuBHON (hap-
MaKOJIOTUU XapaKTepHa aHAJIOTHYHAsI CUTyallus. B momasisionieM OOIbIIHH-
CTBE CiIy4aeB (apMaKOJIOTHMYSCKUE CPEIICTBA MPUMEHSIOTCS CIIOPTCMEHAMHU
Kypcamu. [Ipy nepuognyeckomM BBEIEHUHU JIEKAPCTBEHHBIX CPEICTB KaxKJias
MOCJEIyIoNIas 1032 OOBIYHO BBOAMTCS 10 TOTO, KaK 3aBEpIIIIACH DIUMHU-
HauMs mpeabiayuieil. Beiencreue 3Toro ypoBeHb Ipemnapara B OpraHU3Me
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NOCMeNnenHo nosvlulaemcsi i JOCTUTAeT HEKOTOPOU MOCTHOAHHOU GeIUYUHbL.
DTOT MPOLECC HOCUT Ha3BaHUE KKYMYJISILIMNY) WU «HAKOILICHHS», a BpeMs
MOCJIE JIOCTHUKCHHUS STOIO COCTOSIHUS HA3bIBACTCS (D301l niamo Wi cmayu-
onapuwvim cocmosinuem [89, 154, 185], koTopble HAMIPSIMYIO CBSA3AHBI C TOJICH
MOTJIOLICHHOT'O Mperapara.

Korna npenapar BBOAUTCS B OPraHW3M BHECOCYIUCTBIM ITyTeM (Harpu-
Mep, CYOJIUMHIBaIbHO, BHYTPh, B JKKT yepes 30H7 Wi peKkTajabHO B CBEUaX U
T.JI.) HAYMHAIOT UTPATh CBOIO POIIb Psifi hapMalieBTHYecKuX (hakTopoB. OObIU-
HO TI0JIararoT, 4TO B KPOBb XOPOIIIO BCACHIBACTCS Ta YacTh Mpernapara, Kotopas
HEHMOHU3HUPOBaHA U MTOTOMY HE BCTPEYAET HA CBOEM IIyTH NPEISATCTBUI, CBsI-
3aHHBIX C MPEOJOJICHUEM TPAaHCMEMOpPAaHHBIX MOTEHIMAIOB. B TO ke Bpewms
OIPENICIICHHYIO POJIb UIPAIOT U XapaKTCPUCTUKU PACTBOPUMOCTH JIEKAPCT-
BEHHOU (hOPMBI TIOCIIE TIPUEMA BHYTPb.

dusnosoruueckue GpakTopbl ABISIOTCS BAXXHBIMU Kak caMu 10 ce0e, HO
TaK)Ke M B COBOKYITHOCTH C UX B3aUMOCBSI3bIO C (hapMaIleBTUYCCKUMU (PaKTO-
pamu: HalpuMep, MHTEHCUBHOCTh MEPUCTAIBTUKH KUIICYHHMKA, TEPEMEIIIH-
Banue cozaepxumoro JXXKT, pH comepxumoro KuiieuHnKa, KPOBOCHAOKECHHE
ciu3ucToi u rmagkomeledHoi yactu JKKT. U Bce 310, B CBOO 0uepepb, ciie-
JIyeT paccMaTpuBaTh B COBOKYITHOCTH U BO B3aHMOBIIUSHUM C IIPUCYTCTBUEM
WM OTCYTCTBHEM IMHINEBBIX MACC U KUIIIEYHOTO CofepKuMoro [82, §9].

BcacbiBanue pacTBOPEHHOrO Iperapara 0ObIYHO MPOTEKACT MOCPEICT-
BOM MAcCCUBHOU AU(QPYy3und U CKOPOCTH IMOINIOIICHUS MOAUUHICTCS 3aKOHY
®uka, a UMEHHO, CKOPOCTh TU(PPy3un Yyepe3 MeMOpaHy (KJICTOYHYIO CTCHKY)
MPONOPIMOHATIBHA PA3HOCTH KOHIIEHTPAIUH, PEIOI0KIM, MEXITY COIEp-
KUMbIM KuieuHuKa (C,) 1 KOHIEHTpALKEH B I1a3Me KPOBU (Cp). Onnaxo, cy-
IIECTBYIOT HEKOTOPBIC UCKIIFOUCHHUS, HATPUMEP BUTAMUHBI, BCAChIBaHUE (WK
TIOTJIONICHHE) KOTOPBIX OCYIISCTBIISACTCS CIeUU(DUISCKUMU ITEPSHOCYUKAMHU
1 [T03TOMY CKOPOCTB TaKOTO MPOIIecca JIyUIIle ONUChIBACTCS ypaBHEHUEM Mu-
xasnuca-MenTeH [89, 237].

CraunoHapHble COCTOsIHMA

dapMaKOKMHETHYECKIE OCHOBBI HA3HAUCHUS JICKAPCTB KacaeTcsl BIOOpa
NpaBWILHOW CTpaTeruy ux BBeAeHUs. Torna pedb uaer o0 yuyere MHOXKECTBA
(bakTOpOB (hapMaKOKMHETUKH JICKAPCTBCHHOTO CPEJICTBA U MHIUBUYaIbHBIX
OCOOCHHOCTEH OOJILHOTO B TIpOIECCe MoHumopuHea aekapemes [222, 256,
271, 298].
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NB! B3aMOOTHOLLUEHNSI MEXAY KOHLUEHTpaunen nekapcTBeH-
HOro BellecTBa B njas3mMe KPoBU OOMIBHOIO 1 hapMakoIormyecKum
addeKToM ABNKAIOTCS OCHOBOM A/ YCTAHOBNEHMSA 0OpaTHOM CBA3M
Mexay ¢GapMakoKMHETUKON 1 dapMakogMHaAMUKOW rnpenapaTta u
cayxart oas onTuMm3aaumm pexxmma ero 403npoBaHus.

Orenka collepsKaHus
nekapcTBeHHoro cpeiactea B C A
IUIa3Me KPOBU HAYMHAECTCHA  C max
cpasy TMocje Hayaia JieKap- .
CTBEHHOM Tepamuu. ITO MO- Css |- ——oy--—-
MOIra€T yCKOPUTb YTOYHEHHUE  Cmin [---4----p=>c|----
IO3bl M croco0a BBEIEHMUS,
criocoOcTByeT Gomee OBICTPO-
My M HaJC)KHOMY JOCTHIKE-
HUIO LEJIEeH JIEKapCTBEHHOMN i
Tepanuu. B cBA3M ¢ 3TUM
MOHHUTOPHUHT (KOHTPOJIb) KOH-

> t

6 12 18 24 30

LCHTPALKUi B IIa3Me KPOBH Py, 69. XapakTep M3MEHEHs! KOHLEHTPALWM
IIPOTCKACT B YCJIOBHAX TAK HA-  neKapCTBEHHOrO npenapara nocne psga no-
3bIBAEMOTO  CMIAYUOHAPHO20  CNELO0BATESIbHbIX BBEAEHWUA OnpenesieHHbIX
cocmosnus. C ToukM 3peHus A03 Mpenapata 00blMHO PABHOW BENYMHBI,
(apMaKOKHHETHKH 3TO COCTO- ~ BBOAMMBIX 4Yepe3 OAnHaKOBble MHTepBasbl
sHHe, KOLJa cpejHee 3Hade- —BPEMEHM: Css — cpefHss CTauuoHapHast
KOHLLEHTpaums JIekapCTBEHHOrO npenapara B
nnasme kposu; Cmin - Cmax - TepaneBTu-
4yeckuin avanasoH. BugHo, 4To npu BBEAEHUN
nognepxveatoLmx no3 Css gocturaercs ye-
pes HeCKoJIbKO BBEAleHWI npenapara.

HH€ KOHLICHTpaUu 3a OTACIIb-
HbI MHTEpBAJI MEXAY JByMs
MOCJICAYIOIUMU  MpHUEMaMU
WK BBCIACHHUAMM IpfCriapara
He usMensercs (Puc. 69).

NB! CtaumoHapHOe KMHETUYECKOE COCTOSHNE — 3TO TAaKOEe CO-
CTOSIHMe, Korga cpefHee 3HayeHMe KOHLEHTpaumii 3a UHTepBa
Mexay ABYMS nocsiefoBaTesibHbIMU NpruemMamMuy npenapara ocTaeT-
CS1 NOCTOSIHHBIM.

Opnna u3 1eneil papMakOKMHETHYECKOTO MOJECIUPOBAHUS 3aKII0Ua-
€TCA B YCTAHOBJICHHUHA KOJIMYECTBEHHOMN CBS3U MCXKAY BCJIWMYMHAMU CTa-
OUOHApPHBIX KOHHCHTpa]_[I/Iﬁ U TCPAINICBTUYCCKUMU HUIN TOKCHYCCKUMU
a3 dexTamu npenapara U TPaHUI] TEPANIEBTHYCCKUX U TOKCUYSCKHUX KOH-
HeHTpaHI/Iﬁ B IIJIa3M€ KPOBU HUJIXU APYTUX 6I/IOJIOFI/I‘ICCKI/IX KUIOAKOCTAX UIIN
TKaHAX.
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Cmayuonaproii xonuentpauuu (C,,) MOXKHO JIOCTHYb, €CIIH CKOPOCTh
BBeJICHUA npenapara (V;,,) paBHa CKOPOCTH €ro JIMMHUHALUH:

Viy=Cl- C,, (20).

Comnocrapnenne 3(h(HeKToB ¥ KOHIEHTPALUH MPUBOIUT K YCTaHOBICHUIO
«mepanegmuieckoz2o ouanazonay usydaemoro npemnapara (Puc. 70).

Puc. 70. TeopeTtunyeckoe npen-

CTaB/IEHNE CBSA3M KOHLEHTPa-

Scpepex, % uva — addekT, onpegensowas
100 1 TepaneBTUYECKMi OmManasoH
dapmakooMHamkyn - nekapcTB
OT HaYaJIbHOrO AEVCTBUS OO0 Mo-
BGOYHOro MM TOKCUMYECKOro Npo-
sBneHns. Mo ocun abCcumcc: KOH-
LieHTpaLmMs npenapara B nnasme
KpOBW (BblpaxXkeHHast B Oe3pas-
MEPHbIX eauHuLAx); No Ocn op-
OVHAT: MPOLEHT HabMoJaeMbIX
3h@PEKTOB Y UCTILITYEMBIX JTIOOEN
WA XMBOTHbIX. JleBas kpwvBas
0- T 1 oToOpaxaeT apmMakoaMHaMm-
0 10 20 4yeckune, a npaBas — TOKCUYeckue

ahdeKThI.

Jlyis TOro 4TOOBI ONMMCATh KMHETHKY Iperapara, HeoOXOIUMO oIpeie-
JIUTh PAJl TApaMETPOB, MOJTHOCTHIO ONMUCHIBAIOLIMX MOBEJAEHUE IMperapara B
1a3Me KPOBU TOCIIe €T0 MHOTOKPATHBIX BBEJACHUN B opraHu3M. OueBuIHAs
CJIO’)KHOCTb 3TOM 3aBUCUMOCTH CTUMYJIMPOBAJa MOUCK YIIPOIIEHHBIX METO/IOB
KOHTPOJISI KOHIICHTPALMI B TJIa3Me KPOBH. DTO MPHUBENIO K APYroi KpaitHo-
CTH, KOIJIa UCIIOJIBb3YETCsl HAUMEHBIIIEE YMCIIO (PapMaKOKHHETHUECKHUX Iapa-
METPOB JJIsl OLIEHKH CPEAHEN CTAllMOHAPHON KOHIIEHTPALMHU B IJIa3ME KPOBU:

50 -

TepaneBTnyeckun

C,, =(D-F)/it-CI), 1)

rae C33 — KOHLCHTpalMs B IJIa3M€ KPOBU B CTAIMOHAPHOM COCTOSIHUU, F
— OuomoctymHOCTh; D — n03a; C/ — o01mii KIIMpeHe npenapara; it — iHTepBall
JO3UPOBAHMSI.
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MopnepxuvBatoLlan n Harpy3o4vHas gosa

B GonpmmHCTBE KIMHUYECKUX CUTYAIMi MpemapaThl CICAYeT BBOIUTH
TakuM 00pa3oM, YTOOBI MOJJICPXKATh CTAIIMOHAPHBIC YPOBHU UX KOHIICHTpA-
MU B opraHu3Me. B cBsA3M ¢ 3TUM OCHOBHas 1eib (apMaKOKMHETHYCCKUX
BBIYHCIICHUN — MOTYYUTh MPUEMIICMYIO BEITHUUHY.

NB! lNopgepxuBalowen 0030 npenaparta Ha3biBaeTcs 003a,
CTabmnusunpyoLas BbIOPaHHbIA CPedHUI CTaLMOHAPHbIA YPOBEHb
npenapara B OpraHm3me.

J1J1s1 BBITIOJTHEHUSI 3TOTO YPOBHS HEOOXOAMMO, YTOOBI CKOPOCTH BBEACHHUSI
npernapara Obljla paBHa CKOPOCTH €ro ynajeHus U3 opranusma. Hampumep,
JUISL KYNHPOBaHUS TPHUCTyIa OCTPOH OpOHXMAIBLHON acTMbl TpeOyeTcs
JOCTUYb CTAllMOHAPHOW KOHIIEHTpalUuu TeoduiuimHa 15 MKr/mil B miasme
kpoBu. Eciu snuMuHupyoiye GyHKIUE OpraHiu3Ma HOPMaJibHbI, TO MOXHO
UCIIOJIb30BaTh CPEHUN KIUPEHC, paBHbIN 48 Mui/MuH Ha 70 kr maccel. Ecin
npernapar BBOAUTCS B/B, TO CKOPOCTh JIO3UPOBAHHs paBHA MPOU3BEICHHIO
Clp X Clp,ss = 48mu/MuH X 15 Mrk/mn=720mkr/mua=43,2mr/4. Ecnu npemna-
paT BBOAUTCSI BHYTPUBEHHO KaXKbIe 2 4, TO 1032 paBHA MPOU3BEACHUIO CKO-
POCTH J03UPOBaHUS Ha HHTepBaL: 43,2Mr/4 X 2=85 Mr kaxxjpie 2 4. Eciu xe
Bpauy TpeOyeTcsl MOAACPKUBATh CTAIMOHAPHBIA YPOBEHb KOHIICHTPAIUU
BEJIUYMHON 15 MKI/MJI HENPEPBIBHO, TO CIEAYET MPOBOAUTH MH(Y3HUIO CO
ckopoctbto 720 Mkr/muH. C qpyTroii CTOPOHBI, €CIIH TAaKOH CPeIHU yPOBEHb
JIOJIKCH OBITh JIOCTUTHYT IPU BBEJCHUHU pa3 B 24 4, TO jq03a OyJeT paBHA
1020 mr.

B cmygae, xorjma MCmonb3yloTcs Mpenaparbl ¢ OONBIIUMHU MEPUOJAMU
MOMyBBIBEACHUS, WHOTNA BO3HUKAET HEOOXOMUMOCTh BBECTH TaKYyIO
103y, KoTopas cpa3y ofecreunBasia Obl HEOOXOAMMYIO  CPEIHIOIO
TepareBTUUECKYI0 KOHIIEHTpalWio. Takylo /03y Ha3bIBalOT HArpy304HOI.
Teopernueckn Harpy3ouHasl J03a paBHa OOIIEeMy KOJIMYECTBY Iperapara,
HaXoJSIEMYCsl B OpraHu3Me B CTallMOHapHOM coctosiHuu. Koadduimentom
MIPONOPIMOHATBHOCTH, CBS3bIBAIOIIMM KOJWYECTBO TIpemapara ¢ €ro
KOHIICHTpallUeH, SBIsIETCS 00heM pactipeneneHus. Harpysounas go3a

D,=C , . xV,. (22)

PSS

Ecin mbl paccMoTpum nipumep s Teopuiumunaa, o D = 15 Mkr/min X
35 1 =525 mr. J1is1 6GoNbIIMHCTBA MPerapaToB Harpy3ouHas 103a JTaeTcsl Of-
HOKPATHO | TIPH ee 00beMe MOKHO HE YUHTHIBATh XapaKTepHbIE 0COOCHHOCTH
(hapMaKOKMHETHKH IS TaHHOTO ITperapara.
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BrnoskBmBaneHTHOCTb

3aMeHa OpPUIHHAJIBHOTO JIEKAPCTBEHHOIO CPEJICTBA Ha BOCIIPOU3BE/IEH-
HOE€ TIPOBOAMUTCSA B TOM Cllydyae, €CIM BOCIPOU3BEIEHHOE CPEACTBO COOTBET-
CTBYET MEXIYHApPOJIHBIM CTaHJAapPTaM, BKIOYas OMOIKBHBAJICHTHOCThH [13,
142, 2601].

JlekapcTBeHHBIE TIpenaparsl SBISIOTCS (hapmayesmudecku IKEUBANEH M-
HbIMU, €CIIA OHU COZIEpAKAT OAMHAKOBOE KOJIMUECTBO OJHOM U TOH kK€ aKTHB-
HOI cyOcTaHIuK (CyOCTaHIUT) B OIHOM U TOM K€ JIEKAPCTBEHHOU (hopMe WITH
Gapmayesmuyecky anbmepHAmMueHvLIMU, CIIA COACPKAT OIUHAKOBOE KOJIHU-
YECTBO OIHOM M TOM K€ aKTUBHOM CyOCTaHIIUU, HO Pa3IMYaroTCs 110 JICKapCT-
BEHHOUW WM XUMU4eckoi popme [318].

TpeboBaHus K KaueCTBY JIEKAPCTB PA3HBIX MPOU3BOJUTENCH HE 03HAYAIOT
UX mepanesmuieckoll d9K6U8ANeHMHOCMU, A TIONAAA0T MO OHsATHE Ouono-
2UYeCKoll IKBUBANEHIMHOCTIU.

[Ipenaparbl SBISIOTCS OUOIKBUBATECHMHBIMU, €CITA OHU OIM3KU 10 OHO-
JOCTYITHOCTH, C TOYKH 3pE€HHUs] MaKCUMaJbHON KOHLIEHTPALUH B II1a3Me Kpo-
Bu (C ), BpEMEHH JOCTWKEHUs 9TON KoHUeHTparmu (7, ) v IIomamM 1moj
¢dapmarokuaernueckoil kpuBoi (AUC), mocie IpUMEHEHHUS B OJMHAKOBOM
MOJISIDHOHM 03¢ TPU OJMHAKOBBIX YCJIOBHUSX CXOAHBI TaK, YTO UX IPQPEKTHI
SBIAIOTCS oguHaKkoBbIMU [318]. B »TOoM ciyuae OHMOSKBUBAJICHTHOCTh M TE-
paneBTHYecKas 5KBUBAJIEHTHOCTD SIBJISIOTCS paBHO3HauHBIMU. [1o onpenene-
Huto BO3 [318], nBa nexapcTBEHHBIX MTpenapara sBII0TCA 3KBUBAJICHTHBIMU
TepaneBTUUECKU WIHM aJbTePHATUBHBIMU, €CIU MOCJe MPUMEHEHHUS B OHOM
MOJISIPHO# J103¢ X 3((HEKTUBHOCTD U OE30MMACHOCTh OJIMHAKOBBI M IIPUMCHSI-
foTcst ogHuM nyteM [339]. IIpusenem npumep.

B perymsiun QyHKIUE SKCTpanupaMuIHON CUCTEMBbl Y4acTByeT Ao¢a-
MMH, HO OH IJI0X0 MpoHuKaeT yepe3 I'Db. [loaToMy Hcmonp3yroT ero npeniie-
cTBeHHHK L-m0da ¢ GeHcepa3uaoM win KapOuIoIoi (Ipemaparsl — Majgomnap
win HakoM). Manomnap ['CC «125» u Magomnap «250» comepskar mpemiecT-
BEHHUK J0paMUHa ¥ MHTHOUTOp Nepudeprudeckux aekapookcunas. JleBomo-
1a XOpPOIIIO BCAChIBAETCA M3 MUIIEBAPUTEIHLHOTO TPAKTa, MPEUMYIIECTBEHHO
U3 TOHKOTO OTJejla KHIIeyHuKa. MakcuMmaibHas KOHLEHTpalus B IUIa3Me
nocturaercs yepes 1-2 gaca mocie mpueMa Haromak. Mertabonusupyercs B
opranusme, MeTaboIuThl — TohaMuH, HOpaAPCHATIHH, aAPCHAINH, BEIBOISTCS
MOYKaMH. Y HCIBITYEMbIX MaKCHMalIbHasI KOHLIECHTpAIXsl KapOHUIOIIbI B TIIa3-
Me JIoCTHraeTcs uepes 3-5 yacoB mnocie nmpueMa. BeiBonuTcs B Tedenue 7 4ya-
coB 35% mpemnaparta MOYKaMU U KUIICUHUKOM.
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Tabnuma 35
dapMaKkoKUHeTHYECKHE TApaMeTPhbl JIeBOAOIbI MOCJIe OHOKPATHOIO
NnpueMa TPaJMLIMOHHOM JIeBOIOMNbI H ()OPMBI ¢ KOHTPOJIUPYEMBIM
BbICBOOO:KAeHHeM (125 mr)

MapameTp (12 60bHbIX) mgﬂf;f;;ﬁm Magonap [CC «125» roc(;z:g:ﬁ:;ibm
Cuaxe (MF/mn)
cpegHee 1,13 0,28 0,24
AanasoH 0,5-4,4 0,1-0,6 0,07-0,5
Tyace (4aCHI)
cpegHee 1,0 3,0 2,9
AVanasoH 0,3-3,0 0,7-4,0 1,0-5,7
AUC (mkr x yac/mn)
cpegHee 2,30 0,90 0,50
AVanasoH 0,6-4,4 0,3-2,2 0,12-0,92

[To cpaBHEHUIO ¢ TpaAUIIMOHHBIM Majomnapom, abGCopOLHs JICBOIOIIBI
u3 Manonapa ['CC «125» npoucxoaut Oosiee MeIJIEHHO, PU ATOM Cpeji-
HSSI MaKCUMallbHas KoHneHTpanus B miaasme (C,,,) cHmkaeTes. [IpumepHo
Ha 2 yaca yBeJIUYHMBaeTCs BpeMs, HE0OXOANMOEe JUIs JOCTHKEHUS MaKCH-
ManbHOU KoHIeHTparuu (T,,,). OTHOCUTEenbHAs OuogocTynHOCTE (AUC)
yMmeHbmaercs 10 60% oT OMOJOCTYTHOCTH TPAIUIIMOHHON JICBOIOIIBI.

HecMoTps Ha TO, 4TO MepuO/] TOJYBBIBEACHHUS JIEBOAOMBI (45 MUHYT)
npu npumenenun Manomnapa ['CC «125» He usmeHsercs, Nepuo moiy-
BBIBEJICHUS DTOW JICKAPCTBEHHOW (OPMBI YBEIMYUBACTCS 32 CUET 3aMe]l-
JICHHOT'O BBICBOOOXKICHUSI aKTUBHON CyOCTaHIIUH.

CpaBHeHue GpapMakoKHHEeTHUECKHX poduiieir Magomnapa cranaapr-
Horo 1 Manonapa ['CC «125» npeacrasneno nmke [13]. I'paduk otpa-
JKaeT CHIKEHHYI0O MaKCHMaJbHYIO KOHIIEHTpauuio Majgomnapa ¢ KOHTp-
OJINPYEMBIM BBICBOOOXKICHHEM 10 CPaBHEHHUIO CO CTaHAapTHOU (GopMmoii,
a Takke 0ojee paBHOMEPHOE BBICBOOOXKJICHHUE AKTUBHOW CyOCTaHIIMU
(Puc. 71).
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I— Maponap craHgapTHbI 125 mr
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Puc. 71. BeiceoboxaeHne nesomonsl M3 Magonapa ctaHgapTHoro 1 Magonapa
CC «125» [13].

BO3 pexomenyet onpeaeisaTh On03KBUBAIICHTHOCTh C UCIIOJIb30BAHUEM
CPaBHUTEIBHBIX UCTIBITAHUH in vivo U in vitro [318]:

*  (hapMaKOKMHETHYECKHE UCIIBITAHUS Ha JIIONAX (M3yYeHUE KOHIICHTPAIH-
OHHOTO MPOMUIIS JIEKaPCTBEHHOTO CPEICTBA WM €ro MeTaboIUTOB B OH-
OJIOTHYECKHX YKUJKOCTSAX );

*  (apmakonmuHaMHUYeCKHE UCTIBITAHNUS Ha JTIOISIX (M3ydeHue 3pdekTos, BbI-
3bIBAEMBIX JIEKAPCTBEHHBIM CPEACTBOM);

*  KIWHAYECKHE UCTIBITAHUS;

*  HUCCJCNOBAHUS in Vitro (TECT «PACTBOPEHUEY).

Br16op mpemnapata cpaBHEHUS OCYIIECTBISICTCS U3 criucka BO3 KU3HEH-
HO HEOOXOJMMBIX JIEKAPCTBEHHBIX CPEACTB IO MEXIyHApOAHBIM HEMaTeH-
TOBaHHBIM Ha3zBaHUsM (MHH). Jlns xaxgoro MHH mpuBOAUTCS TOPTOBOE
Ha3BaHUE OPUTHMHAJIBHOTO JIEKApCTBa, Mpemnapara MpH yCTaHOBJIEHUH B3au-
MO3aMEeHsSIEeMOCTH JpKeHepHukoB, Ho BO3 pexomeHyeT BHIOMpATh JKEHEPUK,
KOTOPBI HanboJiee COOTBETCTBYET OPUTHHAIBHOMY T10 Ka4ecTBY, 3 PEeKTHB-
HOCTH 1 0€301aCHOCTH.

NB! brnoskBmBaneHTHOCTb 1IeKapCTB TECHO CBA3aHa C nx dap-
MaKOKMHETUKOW, MPU TOM, YTO UX KOHLEHTPALWNOHHLIA NMpodusb B
nnasmMe KpoBW LOJIKEH COOTBETCTBOBATbL TAKOBOMY B MeCTe OENCT-
BMS. DapMaKOKMHETUYECKNE UCCNEOOBAHNS OTPAXaloT 6MO3KBUBA-
JIEHTHOCTb, 3aMeHAda OLeHKY dapmMakoAnHaAMUKN U TeparneBTunye-
ckon apdexkTneHocTn [281, 318].
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B Poccun Obutn yTBepkJeHbl MeToandeckue ykazanus «I[Ipose-
JICHHE KaueCTBEHHBIX HUCCIIEJOBAHUM OWOAKBHUBAJICHTHOCTH JIEKapCT-
BEHHBIX cpeacTB» [142], KOTOpble pEeriaMEHTUPYIOT BBIOOpP OOBEKTOB
UCCIIeIOBaHMS. M JOOPOBOJBIIEB, MTPOBEACHUE UCCIEIOBAHUS U UX HH-
TepIpeTaIuio.

OObeKkTaMu SBISIOTCS] BOCIPOU3BEICHHBIC JICKAPCTBA, a BBIOOP U YHCIIO
UCTIBITYEMBIX 3aBHCUT OT BapHaOCIbHOCTH (PapMaKOKWHETHYECKHX TapamMe-
TpoB JiekapcTB. BO3 pexoMeHayeT BKIIIOYaTh B HCCIEAOBaHUE HE MeHee 12
yenoBek [299, 318], a B coorBeTcTBUM C [142] UX TOKHO OBITH HE MEHee 18.
Ha ocHoBe pacyera u cpaBHeHHUs TakKUX (hapMaKOKUHETUIECKUX apaMeTPOB,
kak AUC u C, _mipenaparsl SBISIOTCA OHOIKBUBAIEHTHBIMH, €CIIM TPAHULIBI
JIOBEPUTETHLHOTO MHTEpBajia mpu BepoaTtHocTH 90%mas AUC HaxomsTcs B
npenenax 80-125%, a nias mapaMeTpoB, pacCUYUTAHHBIX C HCIOIB30BAHUEM
C .—75-133%[318].

[Mony4eHHBIE pe3yNbTaThl MO IETIOMY Py HEHPOICHXOTPOITHBIX Mpemna-
paroB Mmoka3zau, 4To papMakOKHHETHYECKHE KPUBBIE, BKITFOYAst TJIOIIA M IO
KpHBOH B 0- ¥ f1-(hazax cyliecTBEHHO ONM3KH y YeJIOBEKa U KPYIHBIX J1a0o0-
paTopHBIX KUBOTHBIX. MBI TIOJIaraeM, MCCIEAOBAHUS Ha KUBOTHBIX BIIOJHE
KOPPEKTHO MOTYT OBITh NEPEHECCHBI Ha YeJIOBEKa, C HEKOTOPBIMH IKCTPAIo-
JSIMOHHBIMU K03 uIIeHTaMu U 0COOCHHOCTAMH TPEOOBaHMIA CIIOPTUBHOM
(hapMaKkoJIOruH.

CBA3b (hapMakOKNMHETUKM U hapMaKoguHAMUKN

dapMakOKMHETHYESCKIE MOJICIIN OTKCHIBAIOT KOHIIGHTPAIMIO Npernapara
KaK (pyHKIHMIO 10361 U BpeMeHH. B poTHBOIMONOKHOCTE UM (hapMaKoTnHAMU-
YeCKHe MOJIENIU IO CYIIECTBY HE3aBUCHMBI OT BPEMEHH U ONHCHIBAIOT CBSI3b
MEX]ly KOHIEHTparue u apdexrom [75, 139, 287]. B dhapmakokuHeTnde-
ckue u GpapMakoAnHAMHYECKHE MOJICITH BXOAUT OOIIWI mapaMeTp — KOHIICH-
Tpawuusi, © OHA MOTYT ObITh CKOMOWHHPOBAHBI JJISI OMTUCAHUS O0IEH 3aBHCH-
MOCTH THTIA «J1032-3PPEKT».

YenoBHOe (ppakiimoHUpoBaHUE (hapMaKOJIOTHH KaK IEJIOCTHON HayKH Ha
OT/IeIbHBIC 3JIEMEHTHI MTPUBOIHUT K yTpaTe TIIaBHOH JOMUHAHTHI — (hapMako-
JIOTMYECKOW MapaJurMbl. BakHeiieir JOMHHAHTOH (hapMaKOIOTHH SIBIISIETCSI
TIOMCK CBSI3M MEXKIy (hapMaKoITUHAMUKOH, (hapMakoKWHETHKON 1 (papmakore-
HETHKOM, BOKPYT KOTOPOil HE OJTHO IeCATUIIETHE KUIIAT HayuyHbIe CTpacTH [75,
76, 82, 89, 154, 213, 222, 240, 271, 344].
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Buonoruueckuit 3dpdexr (E) BozaelcTBUS U3NOIOTUIECKA aKTUBHBIX
BCHICCTB MJIM JICKAPCTBCHHBLIX MNPCIaparoB Ha OpraHU3M KOJIWMYECTBCHHO 3a-
BHCHUT OT BBEJEHHOH 1035l (D), U B MPOCTEHIIEM ClIyyae MOXHO OBLIO ObI
3ammcarh 3aBUCUMOCTbh 3((dekTa TOIBKO OT OJHOTO MapaMeTpa — BBEICHHOM
B OpPraHM3M JIO3bI:

E=f(D) (23)

OpnHako Kak y»Ke 0TMEYaJIOCh, B TAKOH CIOKHOU OTKPBITOM OMOCUCTEME,
KaK OpraHu3M KOHIICHTPALMS MOJICKYII JIeKapcTBa B OpraHe MHUIICHHU H, COOT-
BETCTBEHHO, Ha PELENITOPE 3aBUCUT OT MHOKECTBA (DAaKTOPOB: OMOJOCTYITHO-
CTHU BBCACHHOI'O BCIIECCTBA (F), HMHTCpPBAaJia MCXKY €TI0 BBEACHUAMM WA IIpUC-
Mamu (A7), KOHCTaHT CKOPOCTEW MONIONICHHUSI, paclpeiesieHus, MeTabonu3ma
u BeiBezicHus (k;), or oObeMa pacnpezaencHus npemnapara (V). B pesynsrare B
MIPaBYyIO YacTh ypaBHEHNUs (21) JOIKHBI BXOIUTH BCE MTEPEMEHHBIE:

E=f(D,t,F,V, k) (24)

CHMBOITBI B TIPaBOil YaCTH BBIPAKEHUS TOBOPST O CYLIECTBOBAHUH CIIOXK-
HBIX B3aMMOOTHOIICHHH MEXTy (hapMakomnHaAMUYeCKMMHU U (hapMaKOKHHE-
TUYCCKUMU ITapaMeTpaMu Mpu CO3AaHNN MOILCHGP'I ﬂeﬁCTBHﬂ JICKapCTBCHHLIX
BCIIICCTB. YcTaHOBHUTH CBSI3b MCKAY HUMHU - 3HAYUT NOJTYYUTH BO3SMOXHOCTDH
aHaTM3UPOBATh WM JaKe PErylInpoBarh BBIPAXXEHHOCTh d(dekra, n3MeHss
TOT WJIX UHOW mapameTp.

NB! ®dapmakokMHETUYECKMIA aHanNn3 No3BONKUIT co3daTh cneuunarnbs-
Hble MeToAbl U NpUeMbl KONMMYECTBEHHOIO COCMOCTaBMNEeHUS KOHLEHT-
pauummn nekapcTBeHHbIX BELLECTB, HAXOASALWMXCA B OpraHu3me, ¢ Benu-
umHou thapmakognHammndeckoro agpdpekTa [75,76, 89, 139, 154].

OHU T03BOJISIOT MCIIOIL30BaTh KOMIIaPpTMEHTHOC MOACIMPOBAHUC JIA
OJTHOBPEMEHHOTO ONucaHus (apMaKOKWHETUKU U (hapMaKOJMHAMUKH JieKap-
CTBEHHOT'O BemiecTBa. Takas Moeb COCTOMT U3 OObIYHON (hapMaKOKWHETH-
YEeCKOW MOJIENH, KOTOpas CBsi3aHa ¢ KOMIIAPTMEHTOM (hapMaKoIIOTHUECKOTO
s deKTa KOHCTAHTOH CKOPOCTH TiepBoro mnopsaka. KommaprMeHT ¢apmako-
JUHaMu4Yeckoro sddekra He BIHMSET HA CBOWCTBA (hapMaKOKHMHETHUYECKOMH
MOJICJIM, @ MPOCTO COOTHOCHUT Kamepy 3 dekra ((papMakoaUuHAMUYCCKYIO
Kamepy) ¢ KOHIICHTpallUel mpenapara B OJHOH U3 Kamep (papMakOKWHETH-
yeckoit Mozenu. KonmndectBo mpemnapara B kamepe 3d¢dexTa COOTHOCHTCS C
HaOTr0IaeMbIM (DapMAKOJIOTHYESCKUM 3P PEKTOM C MTOMOIIBIO TPOCTON MojIe-
JIM, KOTOpasi aJIckBaTHO ONMHUCHIBaeT 3 (EKT mpermapara mo BCeMy uaraso-
Hy KOHIIGHTpaIluii, OCHOBaHAa Ha THIEPOOTUICCKON 3aBUCUMOCTHU, KOTOPYIO
NPETIOKIIN IS COTNIACOBaHMS (apMaKOKHMHETHYECKHX U (hapMaKoIuHAMU-
YECKUX NaHHBIX:
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_ Emax ) C
EC,,, +C

e E,.. — MakcuMajabHOe 3HaueHue 3(h(ekra mpu MOJTHOM HACHIIECHUH
peuenropa, EC,, — KOHIEHTpanus BemecTa B 9QPEKTOPHOM KOMIIAPTMEHTE
MoJiel, Bei3biBatotias 50% s¢dekra ot £,

Taxue 3aBUCUMOCTH IIUPOKO HCHONB3YIOTCSA B JAPYTHMX OOJacTsIX OHO-
MOJICTTMPOBAHMS B OMOMEIMIIHE, HO B HAIIEM CIy4ae OHU IMPEICKa3bIBAIOT
MaKkcUMaJIbHBIH 3(h(EeKT, KOTOPBII MOXKET BBI3BaTh IIperapar; T.K. IPH €ro OT-
CYTCTBHH BelM4MHA 3P PeKTa paBHA HYIIIO.

Bcenenctue Toro, uto 3h¢eKT npenapatoB M3MepseTcs B YCIOBHSX He-
CTaI[IOHAPHOTO COCTOSIHUSI (HEYCTAaHOBMBIIIEIOCS PABHOBECHS MEXIY COIep-
YKaHUEM Tperapara B IIa3Me KPOBH U TKaHSX, B KOTOPBIX Tpenapar OKa3blBaeT
cBoe (papMaKoJIOruuecKoe JeHCTBUE), TO HAOMIOAAETCS OTCTABAHUE MEKIY J10-
CTHKEHMEM MAKCUMAJIbHOW KOHLEHTpAaLUK B riasMe Kposu (C,) 1 MOMEHTOM
HACTYIUICHUS] MakcuManbHOTO 3¢ dexra. [Toatomy 3¢dhdext, cooTBeTCTBYIOMINIA
onpe/eaeHHON KoHLeHTpanuu C,, B IEPHOJ] HAPACTAHUS KOHLIEHTPALUH HUXKE,
4yeM 3(h(eKT, COOTBETCTBYOIIUI TOH e KOHIIEHTPAIMY, Ha HUCXOJAIIEH YacTH
KPHUBO 3aBHCUMOCTH KOHIIEHTPAIMH NpernapaTa B Iia3Me KPOBH OT BPEMCHHU.
B cBsi3u ¢ atum rpaduk 3aBucumoctH 3¢dekra npenapara ot ero KOHIEHTpa-
MK B riasMe Kpou C BBITIATAT
B BHJIC MIETJIM, KOTOPYIO HA3bIBAIOT Achchext
neTeit rucrepesuca (Puc. 72).

[TomobHast ¢opma rpaduka
TOBOPHUT O TOM, YTO PELENTOPHI,
KOTOpbIE OO0YCJIOBIMBAIOT pa3BH-
THEe 3PPeKTa PacroOKEeHbI HE B
IIa3Me KPOBH, a B TeX 001acTsax
OpraHu3Ma, KOTOpbIE Ha3bIBAIOT
[eJICBBIMU OpraHaMK WIIH 1IeTIeBbI-
MU TKaHSIMH (T.€. IeTIbI0 KOTOPBIX
SBIACTCS JIEUCTBUE TIpemapara).
dopmanu3auusi KOHUEMIHWU THU-
cTepe3rca TO3BOJIMIIA HATIONHUTD
HOBBIM CMBICIIOM MOHSTHS 3P PeK-

(25)

KoHueHTpaumns

Puc. 72. TeopeTnyeckoe npencrasie-
. H1Ee CBSI3W KOHLIEHTpaLmMy 1 hapmako-
TOPHOM KaMCphl M KOMITAPTMCHTA  nyyamuyeckux ahdeKToB npenaparos,
H MEPeUTH K HerapaMeTpUIecKo- nony4MBLLAS HA3BAHWE «UCTEPE3NCA>.
My (apMaKOMOJICTUPOBAHUIO.
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[epenoc npenapara u3 mia3Mbl B 9QGEKTOPHBINA LEHTP OCYIICCTBIISCT-
Cs POLIECCAMH TIEPBOTO MOPSIJIKA M ONMCHIBAETCS KOHCTAHTON CKOPOCTH ke,
YToObI OLlEHUTh BEJTUYUHY JaHHON KOHCTaHThI (ke)) [89, 344] ucnonb3oBanm
HerapaMeTpUIecKue METO/bl MOJCIHPOBaHUS (apMaKOAMHAMHYECKOTO d(-
(dexTa ¥ MPeUIOKIIN HOBBIA aITOPUTM, TPUMEHSFOIINN KOHBOJIIOIUIO JIJIsI
BBIYKMCIICHUS] KOHLEHTpauu B 3()(HEKTOPHOM LIEHTPE MO BETMUUHAM H3Me-
PEHHOH KOHIICHTPAINH Cp. BenuunHa pacueTHON KOHIIGHTPAUU B 3PQek-
TOPHOM HEHTPE 3aBHCUT OT BEJIMYMHBI KOHCTAHTBI CKOPOCTH JIOCTHKEHHUS
paBHoBecwus (k).

Hcnonw3yst MeToj| UTEepariyii, MOXKHO HAWTH HAWIydIlee MPUOIKEHUES
BEJIMUYMHBI ke()’ YCTpaHSIOLEH pa3inyus MEXKy BOCXOMSIIEH U HUCXOASAIIEH
BETBSIMU NETIH TUCTEPE3HCa, YTO B UTOTE TIO3BOJISIET YTBEPHKAATh, UTO HCKO-
Mast 3 PeKTopHast KOHIEHTPAIIUS HEITOCPEIICTBEHHO OTHOCUTCS K A eKTop-
HOMY LEHTPY. DTOT METO/I MO3BOJISIET OLEHHUTD K ) ¥ BHIYUCIIUTH KaXKYIYHOCS
KOHIEHTpanuio B 3ppexropHom nentpe (C)) JUIsk Kaxk 101 TOUKH U3MEPEHHO-
ro a¢dekra HEMOCPENCTBEHHO 110 C, He3aBHCHMO OT (hapMaKOKHHETHYECKOH
WM apMaKkoAMHAMHYECKOH MOICITH.

[Tpu nevennn 3a005IeBaHUN M KOPPEKIIMH OTAEIBHBIX COCTOSIHUH 4acTo
UCTIOJB3YIOTCSI KOMOMHAIUH ITpernapatoB. To ecTh, kKoraa (hapMaKoIorHuecKuit
3pPEeKT MOXKET BBICTYNATh KaK peakiys B3aUMOJACHCTBUS C OJHUM
pelenTopoM, Tak ¥ CyMMa peakiuidi OT HECKOJIBKUX perentopos [48, 55, 89].
Kunernyeckre 0coOOCHHOCTH U3MEHEHHSI KOHIICHTPAIMH B MECTE TPOSIBICHUSI
JeCTBUS TIpernapara oTpaxatoT 3pdeKT B BUAe CyMMBbl PEaKIUi OTACIBHBIX
peuentopoB. Belpaxas uX B BHJE YypaBHEeHUH Xwiia, Mbl IOJIy4YHM
aJJIMTUBHYIO B3aMOCBS3b!

(E

max

= )a 'Ca + (Emax)b'Cb (26)
(ECs,), + €, (ECy,),+ G,

Yem Bbime d¢p¢exr komOunauun E Tem Goiblue CHHEPIU3M JTHX Be-
IIECTB. Takue MOJCJIM MMO3BOJIAIOT BBIABUTH BO3SMOXHYIO alIUTUBHOCTD, I10-
TCHIUPOBAHUC, AaHTAIrOHU3M IIPEIIapaToB.

NB! KonnyectBeHHOe conocTaBfeHne papmMakOKMHETUYECKNX
n papmakogHaMmn4eCcKnx NPoLLECCOB — CPaBHUTESIbHO HOBbLIN MOLA,-
XOA, B UHOMBUAYyanusaumm n onTMMmn3aunm npuMeHeHns 1ekapcTs.

Comnocrapisis pa3IMyHble HHIUBUAYyalbHbIe YPOBHH KOHLIEHTpALUH Ipe-
naparoB B TIa3Me KPOBH MJIM OpraHax ¢ ero 3pdekrom ynaercs onpeneinThb
Takue BaKHbIC (PapMaKOKHHETHUECKUE TTapaMeTpbl MHOTUX ITPErapaToB, Kak
MUHUMAJIbHYI0, CPEIHIOI 3(P(EKTUBHYI0O M MaKCUMaJbHYIO 0€30MacHyIo
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KOHIIeHTpauuy. Takol MoJaXoa BO3MOXEH JUIsl JIGKApPCTB C BBIPAKCHHBIM H
KOJIMYECTBEHHO M3MeEpsieMbIM 3(h(HEKTOM, KOTOPBIH 3aBUCHT OT WX KOHICHT-
pauuu [333].

JlaHHBIE, MONYYCHHBIC TPH COMOCTABICHUM JWHAMUKH YCPEIHEHHBIX
KOHIICHTPALUi B TJIa3Me KPOBH M OpraHax ¢ TUHAMUKOH cpelHuX d3PPeKToB
NPE/ICTABISIOT OONBLION MHTEpEC KaKk KIMHUKO-(papMakoiIornieckas xapak-
TEpUCTHKa Tpenapara. Tak MOXXHO MONYYUTh MOJIE3HYI0 MH(POPMAIUIO IS
pa3paboTKH CXeM JI03UPOBaHUS, CYJUTh O MECTe MPUIOKeHUs (P (PEKTOB mpe-
napara, 0COOCHHO TPH BBICOKOM MHIMBUIYalbHOH BapuabenbHOCTH (apma-
KOKHHETHYECKHX MPOLECCOB.

[IpounmtocTpupyem 3TO pe3yabTaraMu COOCTBEHHBIX HCCIICOBAHMS Ha
KUBOTHBIX. bera-anpeHoOnokupyommii s3gQexr o63umaHa Xopouo MmposiB-
JSeTCsl ypesKeHHEeM 4acToThl cepaeuHbIx cokpaienuit (HCC) nocne BHyTpH-
OpIOLIMHHOTO BBEAEHUS Mpernapara >kuBOTHBIM. M3menenune UCC ompene-
s o DK Makcumym addexra Habaroancs yxxe depes 15 MuH. mocie
BBe/IeHUs (Tabn. 35), a 3aTeM CHIDKAJCS 10 MCXOJHOTO YPOBHSI B TEUCHUE
npuMepHO 4 4yacoB. JnurensHocTh nHTEpBatia R-R Ha makcumyme s dexra
yBenuuuBanach Ha 24,0 +/- 13,7% 1o 0THOLICHHUIO K UCXOIHOMY YPOBHIO (p <
0,01). YUepes 1 uac nocne Beenenus adpdexr cocrarisia 117% ot makcuMaib-
HOTO, a uepe3 2 yaca — 80% 1 mpakTUIECKU Hcue3a yepe3 4 yaca mociie HHb-
exuuu. CooTBeTcTBYOIIME BennuuHbl uaMeHenuss YCC mpuBeeHbl B TaOIK-
1ie 36, oToOpaXkaroias TMHaAMHUKY (papmMakoiorndeckoro agdexra 003u1aHa B
3aBHCUMOCTH OT BPEMEHH OCJIC BBEICHUSI ITperapara.

Tabnuna 36
3aBHCHMOCTH MEKAY BeJIMUYMHAMHE (hapMaKogorunueckoro d3¢pdexra u
KOHIIEHTPAIUAMH 003H/1aHA B IJIa3Me KPOBH U cepile Kpbic

Bpewmsi C nnasma C muokapz, Yonvnenve R-R
(MUH) (Hr/mn) (Hr/r) B % K MICXOOHOMY
0 0 0 0
5 1109 1430,1 119,3
15 526 2701,1 123,7
30 201,7 1931 17,7
60 100,7 1807 117,4
90 92,6 734 115,6
120 43,3 640 79,3
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Ha pucynke (Puc. 73) nokazana cxema (pOpMHpOBaHUSI KPHBOW TUCTEpE-
3Hca TIPH MOMBITKE H300pa3uTh rpaguIecKyto 3aBUCUMOCTh (hapMaKoJHHAMU-
yeckoro addekTa oT KOHIEHTpAIMH Mpenapara B Iia3Me KpoBU. DTOT IIpUMEp
MOKa3bIBACT, KaK TMCTEPE3UC BO3HUKACT 32 CYET HEOIHO3HAYHOCTH B3aHMMOOT-
HOIICHHH, CYIECTBYIOIIUX MEKITY BOCXOMSIICH 1 HUCXOISIIMMH YacTSIMH T'pa-
(pukoB. To ecTh BOHUKAET CUTYalIUs, KOTJIA OJHOM M TOW YK€ KOHLICHTPAIIUU B
1a3Me KpOBH COOTBETCTBYIOT J[Ba pa3jIMuHbIX 10 BeinurHe dddekra. I1a He-
OIHO3HAYHOCTh ¥ MPUBOIUT K HEBO3MOKHOCTH JajibHEHIIel MHTEpIpeTannu
NOJYYCHHBIX JIAHHBIX 0€3 MPUBICYCHUSI CIICUAIbHBIX (PapMaKOKHHETHYECKUX
MeTonoB [89, 246, 240, 333]. TonbKo MCHONTB30BAHUE TAKUX METOMOB (a MBI
OCTAaHOBHMCSI Ha 0COOCHHOCTSAX UX MCIOJIb30BaHMUS HUJKE HA IPUMEPE aHAITN3a
CBSI3H, CYIIECTBYIOILECH MEKTY (papMaKOKMHETUKOM U (hapMaKoJMHAMUKOM 00-
3MJIaHa) MO3BOJISIET YCTPAHUTD TIOJO00HYI0 HEOJHOZHAYHOCTb.

Crenyer mopAYepKHYTh, YTO B COOTBETCTBHHM CO BceMHMpHBIM aHTHIIO-
MHTOBBIM KOZIeKCOM [3amperieHHblid crnucok 2012 (MeXayHapoaHbI cTaH-
napt). Mocksa 2012] o63uaan (mporpaHoion) u Japyrue [-0jJ0KaTopsl 3a-
IpELICHB! TOJILKO B OTAENBHBIX BHJAX CIIOPTa U TOJILKO B COPEBHOBATEILHOM
nepuoe.
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[Ipu 00paboTKe JaHHBIX HAMHU OBLI UCIIOJIB30BAH OPUTHHAJIBHBIN KOM-
IJICKC MPOrpamMM, MO3BOJISIONIMN YCTPAHUTh HEOJIHO3HAYHOCTh B MHTEP-
NpeTalUU JaHHBIX (T.€., PAKTUUECKH, CIKATh METIIF0 TUCTEpPEe3nca TakK, 4To
BOCXOJsIIasi U HUCXOJAIIAS €€ YaCTH OObCAMHSIOTCS), a 3aTeM IOJIYYUTh
napameTpbl 3aBHCHMOCTH d(dexTa oT KOHIEHTpauuu B 3PPEKTOPHOI
Kamepe.DTO CBsI3aHO C TEeM, YTO JCHCTBHE 003MJaHa OCYIIECTBIISETCS B
Oosiee MIyOOKOM (papMaKOKHHETHUECKOM KOMIIAPTMEHTE, YeM B ILIa3Me
kpoBu. [1o HalleMy MHEHHUIO, KOMIIAPTMEHT B3auMojieicTBuUs (Miu 3 dek-
TOpHAsi KaMepa) MOXKET COBIAAaTh ¢ MPOIECCaMu, TPOUCXO/IAIIMMHU B TKa-
HSIX MHOKap/a.

C npakTHYEeCKOW TOYKH 3PEHHS MPOTOKOJIBI (PapMaKOKHHETHYECKOTO
UCCJICIOBAHUSl MHOTNIAa UMEIOT MaJyl0 TMOKOCTb, TPeOys M3MEpPCHHUs KOH-
LEHTPALMI B CTPOTO ONpPE/ICIICHHbIE MOMEHThI BpeMeHU. OJIHAKO B pealib-
HOH MpaKTHUKE, 4acTO BO3HUKAIOT MPOOJIEMbI, MPENITCTBYIOLUIUE TOYHOMY
coOiroieHrI0 BpeMeHn otbopa mpod. K cyacThio, cpaBHUTEIBHO HENaB-
HO, OBUT IIPEUIOKEH €Ille OJAMH METOJ|, KOTOPbIM yCTPaHSET, €ClIM HE BCe,
TO OOJIBLIIUHCTBO 3TUX MPEHATCTBUN M OCHOBBIBACTCS HAa KOHICIIUHU TIPO-
IPECCUBHOTO YTOYHEHUS (HapMAKOKHMHETHUSCKUX MapaMeTpPOB Mpernapara y
JTAaHHOTO OOJIBHOTO 0 MEpe MX MOCTyIUieHUs1. Koppekius ocyIecTBiseTcs
C MOMOIIBI MUHUMHU3AIMN Pa3HULIBI MEKIY HAOJIIOIaeMbIMU M IpeJcKa-
3bIBAEMBIMHU KOHIICHTpaLUIMU. MeTOJ1, UCTIONb3Y O meopemy batieca n
OIIGHKY MaKCHMaJIbHOTO MpaBaoIofo0ust ObuT BIepBhie npeniokeH Peck et
al. [321]. [To3anee Sheiner, Beal [336] npencraBuin GopmanbHOE CpaBHE-
Hue baliecoBCKOro MeTosia ¢ METOJIOM «OJ{HA J103a — OJJHA TOUYKa» U METOIOM
Uuoy [89, 154, 297] u npUnIN K 3aKIIOYCHUIO, 9YTO TOYHOCTH ITUX METO/IOB
Ha 20-80% xy»xe, 4yeM TOYHOCTH OLIEHOK, MTOJy4aeMbIX NPU UCIOIb30BAHUU
BaitecoBckoro merona. PazpaboTaHbl mporpaMmbl, HUCIOIb3YIOIIYIO METOJ
Baiteca mns ucnosnb3oBaHus B apMmakokuHeruke [75, 76, 211, 217, 219,
265, 336].

baiiecosckuii no0xo0 10O3BOJIET OINPEICIUTh HauOoJiee BEPOSITHBIN Ha-
00p (hapMaKOKMHETHUYECKUX [apaMeTPOB JUIs ONPEIEICHHOTo YejioBeka. Mx
MOYKHO IOJIyYUTh B Ka4€CTBE MPEBAPUTEIIBHBIX U3 PA3IMUYHBIX HCTOUHUKOB,
HO myurne u3 ananu3a Tuna NONMEM [29] tak, 4ToObI cTaTUCTHIECKOE pac-
Ipe/Ie/ICHUE MapaMeTPOB ObLJIO XOPOIIO ONPEACIICHO.

[pu pazpaboTke pa3znuuHbIX Bepcuii baliecoBckoro noaxona [75, 76, 89,
211, 219, 336], O6bl10 TIOKa3aHO, YTO 0AlleCOBCKHE OIEHKH B 3HAYMTEIIBHOM
CTCIICHU HE3aBUCHUMBI OT BapHalliii HCXOIHBIX JaHHBIX. K TakoMy ke 3aKiiro-
yenuto npuinin Sheiner, Beal [336].
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batiecosckue ouenku napamerpos C, CL, Vd, k, k 1 T.1. BBIMUCIAIOTCS
C MOMOIIBIO TAKKUX MPOLEYp, Kak Simplex. 3aTeM, uMest MoydeHHbIH HAOOD
BEJIMYHH [IAPaMETPOB, MIPUCYIIHX UMEHHO 3TOMY YEJIOBEKY OCTAeTCsl OTHOCH-
TEJILHO TIPOCTOM ATall MOJCTAHOBKH MX B COOTBETCTBYIOLIHE (hapMaKOKHHE-
TUYECKUE yPaBHEHUS AJISl TOTO, YTOObI YCTAaHOBUTD MHAMBUIYJILHBIN rpaduK
peKUMa JO3UPOBAHMS, KOTOPBIN 00ecIeunBacT JOCTHKCHUE 1IeJICBOM cTaly-
OHAPHOH KOHLIEHTpaLUH.

Pesynbrar BbIXOIA M3 TAaKOW MPOrpamMMbl BKJIIOYAET rpaduueckoe n3o-
OpakeHHe 3aBUCHMOCTH KOHIICHTpAIMH OT BPEMEHH, OTHOCSIIMXCS K M3Me-
pSieMBIM KOHIIEHTpaLusiM. Pe3ynbrar Takxke ConepKuT peKOMEHIyeMbIe 103bl
B 3aBUCHMOCTHU OT BapHaHTOB Pa3IMYHBIX IIEJICBBIX KOHIICHTPALHH.

Onu obecreunBaroT IEHHYI0 HHpOpMalmioo sl 9QPEKTHBHOW UHTEP-
NpeTalny TOBCEIHEBHBIX U3MEPEHUN KOHIICHTPAIUH MpernapaToB U BHOCST
BKJIaJl B IPUHATUE KJIMHUYECKOTO PELICHUS B OTHOLLICHUH [TPOBEIICHHS JIeKap-
CTBEHHOH Tepanuu.

BaiiecoBckuii TIOAXO0/ TaKKe UCIOJB30BAJICS B CIy4asX, JaHHBIE KOTO-
PBIX COOTBETCTBOBAJIM OJIHOKAMEPHBIM M JIByXKaMEPHBIM MOJICIISIM.

AJIEKBaTHOCTbH HCIIONBb3YEMOH (hapMaKOKHHETHUECKON MOJICITH TaK¥Ke SIB-
JSIETCSl BAXKHBIM (DAKTOPOM M 9TO OCTaBIISIET BO3MOXKHOCTH BBIOOpa MCIOJIb-
30BaHMs Oojee CI0XKHOW Monenu. Tenepp SICHO, YTO TaKkkKe KaK U B KJIACCH-
YeCKHX (papMaKOKHHETHYECKUX IKCIIEPUMEHTAX, TPUHIIUIIBI «OITUMAILHOTO
BbIOOpa MOMEHTOB 0TOOpa Ipo0» MOTYT ObITH MPUMEHEHBI U K baiiecoBckomy
METOJY, ¥ BKJIFOYCHUE ITHX METOJIOB B BBIYHCIHMTEIBHBIC MPOLETYPHI OyaeT
BECTH K JalibHEeHIeMy ymydlIeHuto 3G (HEeKTHBHOCTH METO/IA.

HekoTopble acneKkTbl NPakTU4YeCKoro NpUMeHeH s
hapMakoKUHETUKMU

B cBoeii mpakTuueckoit gestenbHoctd B 1980-2000 IT. MBI 9acTo cran-
KMBAJIMCH C MPUMEHEHNEM OJTHOTO M3 0a3MCHBIX Ipernapara ClIopTHBHOM (ap-
MAaKOJIOTHH TOTO BpeMeHH — OeMuTHiIoM. [Ipu aTom obpamana Ha cebsi BHU-
MaHuWe BbICOKasi BApHaOeTbHOCTh ero 3()h(EKTOB y OTACIBHBIX CIIOPTCMEHOB, &
TaKKe MOJIIPHOCTD B OIICHKE MIEPBOTO MpHeMa Ipernapara (4acThio CriopTcMe-
HOB OH BOCIIPUHUMAJICS KaK aKTHBUPYIOIIEE CPEICTBO, @ HEKOTOPBIMH — KaK
ycrokauBatoniee). B ¢Bs3u ¢ 3THM BO3HHKIIA HEOOXOAUMOCTh MTPOBEPHUTD, HE
CBsI3aHa JIU TaKast IByXIOJIIOCHOCTh BOCTIPHSITHS IIperiapara mpy IepBoM MpH-
eMe ¢ HHIMBHIYaIbHBIMU OCOOCHHOCTSIMH €ro (hapMaKOKHHETHKH.
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J1ist OLIEHKM OCHOBHBIX (papMaKOKMHETHYECKHX MapamMeTpoB OEMUTHIIA
IIPU OAHOKPATHOM IepOopanbHOM IipreMe TecToBoi 1036l 500 Mry rpymmsl 18
MOJIOIBIX (PU3NYECKH KPETIKUX MYXXUYHH Bo3pacta 21-25 net yepe3 KyOuTalib-
HBII KareTep MpOBOIUIICS 3a00p BEHO3HOW KPOBH (TEPBbIi yac — Kaxzipie 15
MUHYT, 3aTe€M JI0 6 — KaK/Ipli yac, a Takke Ha 12, 16, 20 u 24 vacy HaOro0-
nenust). ComepxkaHue OeMHTHIIA B TPoOaxX KPOBH OINPEACISIOCH METOIOM
BOXX ¢ BuyTpenuum crangaprom [197].

[Tocne 0OpabOTKM MONMYYEHHBIX PE3YJAbTATOB OBLJIO YCTAHOBJIEHO, YTO
Ul BceX (papMaKkOKWHETHYECKHX MapaMeTpoB OEMUTHIIA XapaKTepHa BBICO-
Kasl CTeNeHb BApUATHBHOCTH, YTO OTPAXaeT 3aBHCHMOCTH €ro BCACHIBAHMA,
pacrpeneneHuss ¥ SIUMHHAIMKM OT OOJBIIOr0 4ucia He (HhopMan3yeMbIX
MHIIMBUIYaJIbHBIX 0COOCHHOCTEH opranu3Ma. OCHOBHBIE Pe3yibTaThl dTOTO
uccuenoBaHus oTpaxeHsl B Tadbnuue (Tabmauna 37). O creneHu BapuaTuBHO-
CTH TIOKa3areseil cyaunu no MHaekcy BapuaTuBHOCTH (OTHOLIEHHE pa3Maxa
Kojie0aHuil K cpeiHeMy 3HaYeHUI0, B %), 1 Koaddunmenry Bapuaiuu (0THO-
IIEHNE CTaHJJaPTHOTO OTKJIOHEHUS K CPEAHEMY 3HAYEHMIO, OTH.EII.).

[Ipu pazaenenuu rpymnibl JOOPOBOIBIEB HA TOATPYIIHI IO THITY aKTHBH-
PYIOLIETO MM CeaTUBHOIO BOCIPUSATHS IIEPBOTO MIpHUeMa npemnapara, Oblio
YCTaHOBJICHO, 4TO 13 18 uenoBek 7 (39%) oneHmIM OEMHUTHII KaK aKTUBUPYIO-
i pemnapar, 8 (44%) — xak cenaTUBHBIN, a 3 yenoseka (17%) He modyBCT-
BOBaJIM KaKOTO-THOO0 U3MEHEHHSI CBOCTO (PYHKIIMOHATILHOTO COCTOSTHHSL.

Tabnuna 37
OCHOBHBIE (l)apMaKOKI/IHeTI/I‘leCKHe nmapaMeTpbl 0eMHNTHJIA H UX
BapUaTUBHOCTD

MapameTp AUC, mkr KnupeHc, ma/(kr 0O6bemM pacnpeaeneHns, n/kr
CpenHee 62 0,155 8,75
CT.0TK/. 31,7 0,09 2,34
MuH 19 0,04 0,82
Max 161,2 0,39 8,43
Paamax 142,2 0,35 7,61
WHp.Bap 229 226 203
K.Bap 0,51 0,62 0,63
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[Ipu onenke GpapMaKOKMHETHYECKUX MMApaMETPOB B TOJSIPHBIX IPYIIax
OBUIO YCTaHOBIICHO, YTO Y JIMI], BOCIIPUHUMAIONINX PQeKT OeMHUTHIIAa KaK
aKTUBHPYIONIHH, Oonee Bbhicokue 3HaueHus mapamerpa AUC (mwromans mom
KWHEeTH4YecKoi KpuBoil) — 87 + 42 nporus 52 + 17, p=0,03; u Oosee HU3KHUE
3HaueHus o0beMa pacnpenenenus (2,2 + 2,7 nporus 4,3 £ 2,1, p=0,1) u xiu-
penca (0,11 + 0,08 mpotus 0,16 & 0,10). CnenoBareibHo, papMaKOKHHETHYE-
CKHE TIapaMeTpbl IepopaibHOroO pueMa OeMUTHIIA MOTYT UTPATh 3aMETHYIO
POJIb B peanu3aluy ero Bo30y»IAIOIIEro WM CEJaTUBHOTO TUMA JACHCTBHSL.
Cxoyuie BBIBOZIBI OBUTH CACJIaHbI M IPYTOl IPYIIION HCCIIeIoBaTeNeH, H3ydaB-
X 0COOEHHOCTH (hapMAaKOKHMHETHKH OEMHUTHIIA Y OOJBHBIX C HEBPO3aMH U
HEBPO30MO00HBIMHU COCTOSTHUSAMHU [24].



[maBa 10.

NHHOBaumu B cnopTUBHOU hapmMakonornm

HoBble nyTn NONCKa MHHOBALMOHHbLIX JN1€KapCTB

dapmakonorust XXI Beka MMeET CYIIECTBCHHBIE OTIMYHSA OT (apma-
KOJIOTMHM JIBaJIIaTHIIETHEH JaBHOCTH, TaK KaK UCIONb3YyeT ApPYrHe HayudHbIe
JUCHUTUTMHBI ¥ TEXHOJOTMU B CBOMX IOMCKAaX HOBBIX (apMaleBTUYCCKHX
KOMITOHEHTOB. OCOOEHHO 3TO KacaeTcsi O0JIAaCTH Pa3BUTHUS MPOU3BOACTBA U
JIOCTABKH JIEKApCTB, HAYYHBIX U TEXHOJIOTUYECKUX MPEUMYIIECTB B O0IACTH
OMOTEXHOJIOTMY W TeHHOW WH)KEHEPHH, TeHOMHUKH, TPOTEOMHKH, HWHpOpMa-
[UOHHBIX TEXHOJOTHH, HAHOTEXHOJIOIMH M HAHOPOOOTOTEXHHUKH, NAIOIINX
BO3MOKHOCTB HCIOJI30BaTh XUMHUIO U BBICOKHE TEXHOJIOI'MH, KOTOpBIE CTa-
HOBSITCS IBWXKYIICH CHIION B (papMalieBTUUECKUX HCCienoBanusix [7, 75, 76,
90, 321].

TexHonmornyeckast peBOIOLMS B OMOMEAUIIMHE HECET C COO0I OrPOMHOE
KOJIMYECTBO HOBBIX JIAHHBIX JUISi CHOPTUBHON (hapMaKOJIOTHH, KACAIOIIUXCSI
KaK T€HOMOB, TaK M HOBBIX XHUMHUYECKUX KOMIIOHEHTOB, KOTOpbIE SIBJIAIOTCS
MIPOU3BOIHBIMU 3TUX CPEACTB, CBONCTBA U MOTEHIIHA KOTOPBIX MOTYT OBITH
paccMOTpEeHbI ¥ Kak HOBbIE JiekapcTBa. bosee uem 1 MIIH. TaKMX KOMITOHEHTOB
exeronHo usyyaercs Tosbko B CIIIA. MHorue B mocieacTBUM UCKIIIOYAaeTCs
U3 UCTIOIBb30BaHUS U3-3a UX TOKCUYECKHUX CBOWCTB. Pa3BuTHe B 3TO# 0bnactu
uMeeT OBICTPBIN MPOrPecc TaKkKe M B CBSA3U C TEM, YTO BpeMs Ha pa3pabor-
Ky JICKapCTB JIOJDKHBI ITOCTOSIHHO CHIDKAThCS, TIOATOMY OBLIM pa3pa0doTaHbl
HOBbIC WH(POPMAIIMOHHbBIE CUCTEMBbI, Ha3BaHHbIC Marpuiiei jekapers (Drug-
Matrix).JTa crucTeMa COIEPKHUT THICSYH CCHUIOK Ha JIEKApCTBA M MOJACIH HX
HOBBIX 3((heKTOB.

Oxono 5000 xoMmaHuii B MHpe 3aHUMAIOTCSI M3bICKAHUEM HOBBIX Jie-
kapctB. [Iponecc Henmerkuit m anmutenbHbiid. Tak, Ooinee uwem 3a 60 et
FDA (CIIA) onobpuio uyTts 6onee 1200 coequHeHM B Ka4eCTBE MOTSHIIU-
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AJBHBIX JIEKApCTB U 01000aBOK. KaHIuaaThl B J1eKapcTBO HE JOXOAAT JaKe
JI0 PETHCTPALK 110 HECOOTBETCTBHIO TPEOOBaHMIM Oe30macHOCTH B 25-42%
ClIyyaeB, N0 HEJAOCTaTOYHOM KIMHUYECKOW 3()D(HEKTHBHOCTH M OTCYTCTBHIO
npeumyiectB B 35-40% ciyuaes. [Ipu 3TOM CTOMMOCTDH HCCIIeIOBaHUN pac-
TeT nporpeccuBHo. Tak 3a nocnennue 10 jer pupma Pfizer 3arparuna Gomnee
$70 mupa. ma mposenerne 10 npenaparos. CpeaHuii MEPHUO BHIXOAAa HOBOTO
JICKapCTBa Ha PHIHOK 5-15 jert.

OpHEeHTHPOBAHHBIC PAaCYeThl CTOUMOCTH Pa3pabOTKU HOBOTO JIEKapCTBa
B Poccun cocrasisier npumepHo 3 MItH. py0. Ha 0IHOTO MPOo(hecCHOHATBHOTO
COTpYAHHKa, 663 yuc€Ta CTOMMOCTH BbIBEACHHS MHHOBALIMOHHOI'O IPOAYKTa
Ha (hapMpBIHOK.

OTans.l co3faHunA MHHOBALUMOHHBIX JIEKapPCTB

Ku3Hbp monCKa3piBaeT MOTPEOHOCTH B WHHOBAIIMOHHBIX Mpenaparax,
€CJIM CYLIECTBYIOIINE CPEACTBa yKe OeccuibHbl. HoBbIe, akcmomMaTHaHO 60-
nee addekTuBHBIC U Oe30MacHbIe MpenapaThl, MOTYT YIyUYIINTh KaueCTBO U
3alIMTy KU3HM Jtoneit [75, 77, 85]. IlyTh oT dpyHAaMEeHTaIbHOM pa3paboTKH
JIEKapCTBa, BILIOTH JIO BBIXO/Ia UX B MEIUIIMHCKYIO MMPAKTUKY, OLICHUBACTCS B
=~$1,5 MuIp/I. ¥ CKITaIbIBACTCS M3 IECTH OCHOBHBIX ITAIOB.

[lepBblii aTan — 3ambicen, INIUTEILHOCTD 3TOTO dTara MOICUYUTaTh HEBO3-
MOYKHO.

Bropoii atan — 1abopamoproe 6onnowyenue KOHLIETIUH, TIPEIyCMaTpH-
Barolel uaeHTH()UKAIHIO, BBIICIICHUE HITH CHHTE3 MOTEHIIMATBHOTO BEIIeCT-
Ba; HA 3TO YXOIUT OT 3-X /IO 5-TH JIeT.

Tpetwnii atamn — doxknuHuueckue uccie008aHus HECKOIbKUX COTEH WM ThI-
Cs4 BEUIECTB, BhIJICJICHHE JIMIUPYOIIET0 KOMIOHEHTA C ITOCIIETYOIM OIpe-
JiesieHueM ero 3¢ (GEeKToB U TECTUPOBAHUEM B JIAOOPATOPUH in Vifro U in vivo,
B COOTBETCTBUU co cTanaapramu GLP.

UetBepThlii, Haubosiee OTBETCTBEHHBIN 3Tall — KIUHUYECKUE UCCIe008d-
Husl, BKItouarotue Tpu (asbl. [lepsast ¢haza NCTIBITaHUS HA JIIOASX, B KOTOPOH
yuacTBytoT oT 10 1o 100 310poBBIX U KpaifHe peslko — OONBHBIX JIIO/IeH, Ha-
npaBjicHa Ha ompesesieHre GapMaKOKHHETHKH U (hapMaKoIUHAMUKHA HOBOTO
npenapara, a TaKke Ha BbISIBJICHUE MOOOYHBIX 3()(HEKTOB, BOZHUKAIOIINX TIPH
YBEITMUCHHUH JIO3UPOBKH ITperapara.

Bmopas ¢haza xMMHUYECKUX HMCUBITAHUM, MPOXOAsIIas MPH yda-
cruu 100-300 manMeHTOB, CYIIECTBYET JUIS TOTO, YTOOBI MOJYYHUTh
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JaHHBIC C MJIae00 WM aKTHBHBIM MpernaparoM cpaBHeHHs 00 dddek-
THUBHOCTH IIpenapara 1mo KOHKPETHOM IOKa3aHUSIM Yy HEeOOJbIIOro KO-
au4yecTBa OOJNBHBIX M OMPEACTUTh HAJMUNWe KPATKOCPOUYHBIX MOOOUYHBIX
3 dexrTos.

Tpemvsi ¢haza KIMHUYECKUX HCIBITAHWNA, B KOTOPOW 3aCCTBOBAHO
1000-3000 nammeHTOB, HaNpPAaBJICHA HA TO, YTOOBI MOJYUYUTH JOHOTHUTEIIb-
Hble JaHHble 00 A(PEKTUBHOCTH U OE30MACHOCTH IMpernapaTa, HeoOX0IUMbIe
JUISL OLICHKH TIPEMMYILIECTB U PUCKA, CBS3aHHBIX C €ro NpuemMoM. Peructpupy-
I0TCsI HEe)KeJlaTenbHbIe MOOOYHbBIC peakiuu ¢ 4acToToi > 1%. Bee Tpu dasbr
BBITIONHSIOTCS 110 cTanaaptam GCP.

NB! Mo cTtatuctuke, TONbKO TPU U3 OECATU NpenapartoB OKy-
narT pacxodbl HA NX KNUHUYECKYto oueHKy. Okono 1% npenapaTtos
[OMNycKalT A0 KIIMHNYECKOro TECTUPOBAHUS U NULLBb TOJIbKO OAHOMN
MOJieKyJie N3 ThiCAY Cy>XAeHO 06pecTr popMy HOBOIro npenapaTta u
CTaTb OTKPbITUEM.

[1aTeIN ¥ MIECTOMN 3TAIBl — 20CYO0APCMBEHHAA IKCNEPMU3A U peucmpa-
Yus 1eKapcmeeHH020 CpeOCmad, Npou3eoocmeo U pulHoK. Peructpanus Ho-
BOro mpemnapara HpuOmmkaeT ero K mauueHty. B EBpome noxymentanms,
HEeoOXo[MMast ISl TIOJIauy 3asiBKM Ha PETUCTPALMIO Mpernapara, COCTOUT M3
TBICSY MAIOK, COJIEPKAIINX MHOT/Ia COTHH ThICSY CTpaHuIl. Eciu ux cloxuTh
CTOTIKOH, TO TIOJYYUTCSI KOJIOHHA BBICOTOM He MeHee 100 MeTpoB, a eciu pas-
JIOKUTD TANKH OJIHA 32 IPYTOH, TO MX MPOTKEHHOCTh cocTaBUT G6osee 500
METpPOB. A BCJIE/ 32 3TUM HEoOXoaruMa 0TpabOTKa MPOMBIIUICHHOM TEXHOJIO-
T'UH, BBITyCK 110 TpeboBanusM GMP, nuuien3upoBanue, BbIBeIEHHE Ha PHIHOK.
B stoMm ciiyuae aeiictBytotT crannaptel GPP u GDP. Ha Bcex sTanax ects cBou
«T10/1BOJTHBIE KaMHM». HO 3TUM KOHTpPOIIb 32 JIeKapCTBEHHBIMHU CPEJICTBAMHU HE
3aBepmraercs. [IpoBoasATCS MOCTMapKeTHHIOBbIE HAOJOAEHNUS, Ha3bIBaEMbIe
yemeepmoii gazoil.

B coBpeMeHHOH POCCHMCKON MpPaKTUKE CPOKHU CO3JAHMUSI MHHOBAIU-
OHHBIX JICKApPCTB BBIVISAST B MEPBOM MPUOIMKCHUH CIIEIyIOmHuM obOpa-
30M: CKpMHHUHT = 1-1,5 roga, onTuMH3anus IPOTOTUIIA U CPABHUTEIbHBIE
ucciieqoBanusa ~ 2-2,5 rojga, JOKIMHUYCCKUE U BHEKIIMHUYECKHE OLICHKH
~ 2 roja, KJIMHHUYECKasl anpodamus — 5 JeT, NpoABHUKCHHE Ha (hapMpbI-
HOK =~ 1-1,5 roma. OmbIT OKa3bIBACT, YTO MYTh OT pPa3pelICHUs] Ha KIIU-
HUYECKHE MCTIBITAHUSA 10 PErUCTPALUU YAAeTCs MPONUTH JINIIb OJJHOMY U3
8-10 ¢apmareHToB.
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[MyTn nepcoHndmKaunm noncka
B CMOPTUBHOW dpapMakoiormm

[IpencraBiieHus o pelenTOPHBIX MEXaHU3MaX PeryIsIUY )KU3HE e TeIb-
HOCTH OpraHu3Ma U BO3JICHCTBUH HAa HUX JICKAPCTB, KCEHOOMOTHUKOB U pa3Ho-
00pa3HbIX OMOJOTMYECKH aKTHBHBIX BELIECTB MpeTepreBaloT B Havane XXI
BeKa HeKylo TpaHcopmarmio. OTKPBITHS BCE HOBBIX M HOBBIX PELENTOPOB,
N000HBI TIEPEHACHINIEHHOMY pPacTBOpPY, HEM3MEHHO MepexXoisieMy B cTa-
QU0 KpucTayum3aiui [8, 25, 45]. AHanu3 CymecTBYIONUX MPEICTaBICHUN O
(hapmakogHAMUKE BEIIECTB, MEXaHU3Max WX JICHCTBHS JIOTHYHO alllPOKCH-
MUPYETCsI B CHHTE3 U KOHCOJMIALNIO HOBBIX MPEJCTaBICHUH (hapMaKoreHo-
MUKH, B aCIIEKTEe CIOPTUBHON (apMaKoIOTrHu.

DapmakoceHomuKa — 3TO Pa3BUTHE MOCTITEHOMHBIX TEXHOJIOTHIA B (ap-
MaKOJIOTHH, U3y4eHHE PACIPOCTPAHEHHOCTH T€HETHYECKOT0 MEXBUIOBOTO U
BHYTPHBHIOBOTO MOTMMOP(HU3Ma, TeHOTUITUPOBaHUsI (PePMEHTOB META00TU3-
Ma JIEKapCTB ¥ MHBIX MIPOIIECCOB, OOBSCHSIIOINX HHIUBHyalbHbIC Pa3THIMSI
3¢ eKToB TeKapcTBEHHOTo Bo3aeicTBus [14, 45, 75, 76].

Paznuuust papmakoreHeTHKH OT (papMaKOreHOMHUKH 3aKITI0YAETCS B TOM,
YTO NepBasg U3ydaeT oOIIre 0COOEHHOCTH NeHETUYEeCKON JAeTepMHUHHPOBAH-
HOCTH JICHCTBUS JIEKAPCTB, a BTOpasi — UX 3QQeKThl y NHANBUAYYMOB, B AaH-
HOM CJIy4ae y CHOPTCMEHOB.

NB! byayuiee papmMakoreHoOMUKM 3aKi04aeTCsd B UCMNOJIb30Ba-
HUWN CMOPTUBHOWN papMaKosiormein MoneKynsipHbIX METO40B, OPUEH-
TUPOBAHHbIX HA UHAMBUAYAsbHBI NOAOOP NEKaPCTBEHHOMO Npena-
parta u ero go3bl OJ15 KaXA40ro CropTCMeHa.

Bo3MO0XKHO, MBI HECKOJIBKO MJI€AJTU3UPYEM CUTYAIlMIO Ha JAHHOM JTarle
pa3BHUTHUSI HayKH, HO, 0€3 COMHEHUs, 3TO HamboJyiee MEePCIeKTUBHBIA MyTh
pa3BHUTHUSl COPTHBHOHN (apmakoioruu. [IpermMymiecTBoM (apMakoreHoM-
HOTO I10/IX0/1a K BBIOOPY JIEKapCTBEHHOTO BO3/IEHCTBUS ABIISETCS OJHOKpAT-
HOCTb OTIPE/IeJICHHs TEHOTHIIA MalleHTa. | eHOTHI He U3MEHseTCs B TeUeHHe
BCEM KU3HHU, €CJIIM HE CUUTATh PEAKUX COMATMYECKHUX MyTaluid. MeToasl
TeHOTUIIMPOBAHMS COBEPIIEHCTBYIOTCS CTOJIb OBICTPO, YTO CKOpo Oyaer
BO3MOKHBIM T€CTHPOBAHHE THICSY HYKJIEOTHIHBIX 3aMEH B OJIHOM aHaju3e
[177]. TectupoBaHue Ha BBEACHUE JICKAPCTBEHHOTO BEIIECTBA, HAIIPUMED,
o 20000 omHOHYKJICOTHAHBIM TIoauMopdu3zmam B 5000 reHax, BO3MOXHO
yKe B HemaniekoM OymymieM. [eHOTHIHMpoBaHHE BO3MOKHO WHTEPIPETHUPO-
BaTh B COOTBETCTBUU C AMATHO30M M KOPPEKTHO HMCIIOIB30BaTh I BHIOOpA
(dapmakoreparnuu.
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MousnekynsipHasi Oerko6as MauiuHa B3auMOCBsI3aHa ¢ HH()OPMAIIMOHHOM
CTPYKTYpOH cena. BenkoBbie «KapThl» OMOCUCTEM OpPraHM3Ma, aHAIH3 IKC-
npeccun reHoMa Ha ypoBHe MPHK, reHoMHBIN aHamn3 KICTOYHBIX MOMY-
JSAUUA U TPOAOTIKAIOMIAICT «MHBECHTAPU3AIUSD» TKAHEBBIX OCIKOB CO3/1alu
MPEANOCHUIKH HOBOT'O HAYYHOTO HAIMPABICHUS — HPOMeoMuKy. ITO HOBBIN,
CIICAYIOIINI 32 TEHOMUKOM, 3Tanm pPa3BUTHS OMOMEIUITUHCKUX TEXHOJIOTHUN
(Puc. 74).

FrEHOM

TPAHCKPUNTOMUKA s  TPAHCKPUMNTOM

MPOTEOMMKA —_— NMPOTEOM

Puc. 74. Ha ocHoBe u3yyeHuss reHononnmopeuaMa BO3HUKIN TPU YPOBHSA
aHanMTUyeckmx noaxono. (reH-PHK-6enok) Ha nyTsx OT reHOMYKM K MPOTEOMUKE.

Ha coBpemenHoM 3Tarne pa3BuTHs OMOMEAMIIMHBI U BCE MOMOIHSIOIIETO-
Csl apceHasa BBICOKOIUIOTHBIX OMOYMIIOB JIJIsl TEHETHYECKOTO TeCTUPOBAHUS,
MOYKHO OTIPENIEINTD yA3BUMBIE 3BEHBS M COCTOSTHUE 3/I0POBBS KaKJJ0TO CIIOp-
TCMEHa, MPEpacIoOKEHHOCTh K TeM WM WHBIM 3a0oieBaHusM. B cBoro
o4epe/ib, 9TO 00ecTieYrBaeT MePCOHUPHUINPOBAHHBINA BBIOOP CYIIECTBYIOIINX
(hapMaKoIOrHueCcKuX CPeACTB I HHANBUIYAILHOTO CIIOPTCMEHA. DTOT My Th
OTKPBIBACT HOBBIC TIEPCIICKTHBBI MMOMCKA TTIEPCOHU(DUITNPOBAHHBIX HHHOBAIIU-
OHHBIX CPEJICTB CIIOPTHUBHOM (hapMaKoIOTHH.

Joctuxenus papmakoreHeTHKH [112] MO3BOIMIM MTOHATH YyBCTBUTEIb-
HOCTb, B TOM HYHCJI€ TMOBBIIIEHHYIO, a TAK)KE JEKapCTBEHHYIO TOJIEPAHTHOCTD
y OTHENbHBIX HHIUBHIYYMOB. PacmmdpoBka reHETHYECKHMX MEXaHH3MOB
GPCR- cuctem (0 HUX pedb Jajiee) MO3BOJWIO MOHATh HEKOTOPhIE YHUBEP-
CaJbHBIC MEXaHU3Mbl YHUTPOITHOTO AeHCTBUS [§1] caMbIX pa3IMdHBIX TIO CBO-
eMy XHMHYECKOMY IMPOMCXOXKACHUIO M (papMakoTeparneBTHYECKON Hampas-
neHHoctH cpencts (Tabmwuia 38).
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Tabnuma 38
IIpumepsl pazHooOpa3us JekapceTB, AelicTByomux Ha GPCR-cucremy
Mpenapartbl MNokasaHus
Aaran MHdekuyoHHo-annepruyeckme 3abonesaqms
Acidogen HeWponcuxuyeckre 3aboneBaHus
Adrenalin KapanoctumynupytoLlee CpeacTso
Albuterol AHTMACTMATUYECKOE CPEACTBO
Cetirizine Cnactuyeckme CUMMITOMbl
Famotidine fA3BeHHast 601e3Hb
Fentanyl HeiponenTtananre3uns
Fexofenadine AHTVMaNNEpPruyeckoe CPeacTBo
Mercaptopurin OCTpbIi U XPOHUYECKIMIA IENKO3
Methyluracil PereHepaums 1 nekonoas
Metoprolol lMnepToHn4eckas 601e3Hb
Montelukast AHTMACTMATMHECKOE CPEACTBO
Olanzapine AHTUNCUXOTNHECKOE CPEACTBO
Oxycodone O6e3bonuBatoLLee cpencTeo
Parokcetin AHTMOENPECCAHT
Phthoruracil [poTrBOpPaKkoBOE CPEACTBO
Promethazine AHTUIMCTaMMHHbIN Npenapat
Pseudoephedrine KpoBoocTaHasnmBaroLlee cpeacTso
Ranitidine [vnepaumpHbli ractpuT, 538kl KKT
Salmeterol AHTMACTMaTU4ECKOE CPeaCcTBO
Sumatriptan JleyeHne MurpeHu
Tamsulosin [pocTaTut 1 onyxonu npocTathl
Uteplex [pOTMBOA3BEHHOE CPEACTBO
Zaditen AHTHanneprnyeckoe CPeacTso
Zonazide MpoTBOTY6EPKYNE3HOE CPEACTBO

B Hacrosiiee Bpems 1oka3aHo, uto 6onee 40% Bcex MPUMEHSIEMbIX B ITpa-
KTUYECKOM MEIUILIMHE CPEJCTB BO3IEHCTBYIOT Ha OpPraHU3M 4Yepe3 CHUCTEMY
GPCR. B 2012 r. 3a otkpsiTue OenkoB GPCR-perienitopoB, kotopeie, 00pa3HO
TOBOPSI, PETYJAUPYET ACSTEILHOCTh MO3Ta M CepIila, 3alIUIIaloT OT CTpecca, Mo-
3BOJISIFOT HAM BUJIETh U CJIBIIIATH, OIIYIIATh BKYC U 3amnax, HoOeneBckoit mpeMumu
ObuTH yroctoeHbl Podept Jledxouy u Bpaitan Kobuka. Oto padora dyHmameH-
TaJIbHOM HAay4YHOW 3HAYMMOCTH, OHA TMO3BOJSIET (hapMaKoJIOraM OCYILECTBIISAThH
«MOJICKYJIIPHBII JIOKUHI», T.€. TOA0UPATh HU3KOMOJICKYIISIPHBIC KITFOUH K peLier-
TOpY. DTO OIMH U3 pealbHbIX MyTeld MHHOBAIIMOHHOW (hapMaKoIOTHH, YaCThIO
KOTOPOI SIBISIETCSI TIEPCOHU(UITMPOBAHHAS CTIOPTUBHAS (DapMAKOIOTHSI.
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CepneHTUHHbIEe 6enKn—peLenTopbl
WMHHOBALMOHHbIX JIEKapCTB

Wccnenosanus ceMeiicTBa TeHOB B MUpE IpUOOB, PAaCTEHUH U dKUBOTHBIX,
MIPUBEJIO K OTKPBITUIO cepnenmunHblx benxog [305].

NB! BHewHsAs 4acTb KaXa0oro BUTKa CeprneHTnHa sBAgeTca aH-
TEHHON OJ1I9 MONIEKYNIFAPHbIX CUIHasOB, BXOOAWMX B KIETKY, a BHY-
TPEHHME 4acTu — TPUITEPOM Ha OTKIUK KJIETKW Ha 3TV CUrHasbl,
HauYMHag C akTuBauum CUrHaNbHOro MNPOLECccopa, Ha3biIBAEMOro
G-npoTteuH (G-protein). Camu cepneHTMHbI Takum 00pa3oM N3BECT-
Hbl Kak G-npoTeuH, cBsi3aHHbIVi ¢ peudentopamu (G-protein couple
dreceptors nnn GPCR).

Cemeiicmeo Henxoe GPCR B reHOMe yenoBeka Ooliee ueM IMpeCcTaBu-
TenbHO (okoso 900 wiieHOB), a pelenTOPhl U JIMTaH bl UTPAIOT POJIb BO MHO-
I'HX acrekTax (GU3noaoruu, GapMaKkoIOrui U UMEIOT OTHOLICHHUE K OOJIBIIOMY
qucily 3a00JeBaHMA. DTOT MOIXOJ] MMO3BOJIMI UACHTU(UIUPOBATh B CHCTE-
Me GPCR peuenTops! [Jis aMUHOB, IyPUHOB, NeNTUA0B, VIP, cekpeTHHOB,
nAMO®, menaToHuHa, cepoTonnna, pogorncuna, TAMK, rmokossl u T.40. Ho,
YTO JJIs1 HaC Hauboliee MHTEPECHO — 3TO MACHTU(UKALNS PELENTOPOB IS
nupuMuanHOB [76, 81, 91, 250].

Bce GPCR penenrtopsl o0nagaioT cxomHoW cTpykTypoil. Kakmeiii u3
HUX MPEJICTABIISICT COOOH MHTErPaJIbHBIN OCI0K, KOTOPBhI UMEET HAPYKHYIO
WIM BHEKJIETOYHYIO0, BHYTPEHHIOIO MJIM BHYTPUKIETOYHYIO YacTH U CEMb
TpaHcMeMOpaHHbIX JIoMeHOB (Puc. 75). ['eHbl, kogupyomue 3TH OelIKH, co-
CTOSIT U3 JABYX 9K30H06 Y OJTHOTO UHMPOHA, PAIEIISIONIET0 KOAUPYIOIIYIO MO0-
CJIEZIOBATENIbHOCTh Ha YYacTKE, COOTBETCTBYIOIIEM BTOPOil BHYTPUKIIETOUHON
nemie 6enka. beuto ycranoieHo, uto npu skcnpeccun renoB GPCR— pemnern-
TOPOB UMEET MECTO ATbMEPHAMUBHbBII Chaaticure, bnarogaps uemy oopasyer-
Csl HECKOJIBKO TPAHCKPUIITOB ATHX T€HOB.

BypHoe pasButue uccienoBanuii TpaHncMeMOpanHbix OenkoB GPCR,
MeMOpaHHbBIX OCJIKOB, MOHHBIX KaHAJIOB, IOPUHOB, TPAHCIIOPTEPORB U T.1., 3a-
CTaBWJIO OTJISIHYTHCSA M BCTIOMHHUTD TPEACTABICHUS O SIBICHUSIX YHUMPONU3-
Mma jiekapcTB U kceHoOuotukoB [91]. B 1993 roay B xuure «IlcuxoyHutpo-
MU3M JICKQPCTBEHHBIX CpencTB» [81] MBI manmu ompeneiacHue yHUTPOIU3MY
(uni-enuHBIN, tOpOS-HANPABICHHE, CPOJICTBO), KaK SBJICHUIO J10303aBHCUMO-
ro, OJHOHANPABIEHHOTO CHCTEMHOTO AEWCTBUS JEKapCTB. JTa KOHUEMIIHS
crasa OoJiee MprUeMIIEeMOii U TOHUMAEeMO MOCIIe TOTO, Kak B cepequne 90-X IT.
XX Beka ObUIM yCTaHOBJICHBI YHUKAJIbHBIC CBOWCTBA CEPIICHTHHHBIX OCJIKOB
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KJICTOUHBIX MEMOpPaH, C KOTOPBIMH, HapsLy CO CIEIU(PUUICSCKUMHU PeLierTopa-
MH, B3aUMOJICMICTBYET OIPOMHOE KOJIMYECTBO JIEKAPCTB, IMOYTH MOJIOBUHA U3
W3BECTHBIX ceiiuac. MHOTHE M3 HUX HAIUIM IPUMEHEHUE B CIIOPTUBHOM (hap-
MaKOJIOTHH.

Tpancmemopannsie

Mnarrustias Oenku TPENCTABISIIOT  CO-

601 onHy M3 caMbIX 0OJb-

O IIMX TIpymn OENKoB, BBbI-

CurHanbHas TMOJIHAIOIINX CUTHAJIbHYIO,
Monekyna

TPAHCIOPTHYIO, 3aLIUTHYIO,

PELENTOPHY0, METaboIH-
Knerouuasll MemGpaHa quKyIO n CTp yKTypHyIO
¢y, [loxoxkects pe-
LENTOPOB, HaXOIALINXCS
Puc. 75. GPCR cemb pa3 nepecekaet kNeTod-  pa [oBepXHOCTH KICTKH,
Hyl0 MemOpaHy, YTO FBASIETCA TUMUYHLIM pe-
3yNbTaToOM OSI0KMPOBKM COOOLLEHUS B KIETKY,
noka CUrHasibHas MoJsiekyna (FOPMOH, Henpo-
Megmatop U T.A.) He obBonakueaeT 06/1acTb,
Ha3bIBAEMYIO aKTUBHOW 30HOW (CanTOM).

AKTUBHbLIV canT

LuTtonnasma

BBIJIBUHYJIA TPEUIOKEHHE
HOBBIX LiEJIEH, KOTOPbIE SIB-
JISTFOTCSI PE3yNbTaToM paspa-
OOTKHM HOBBIX JICKAPCTB IS
JIEYEHHS CaMbIX Pa3INYHBIX
3aboneBanunii. Ha wmoneky-
JISIPHOM YPOBHE 3TH JICKAPCTBA BO3ICHCTBYIOT HAa OJMH CEPIICHTUHHBIN OCIOK,
KOTOpBII CEMb pa3 MPOXOAUT Yepe3 MeMOpaHy, KJIETKH.

Ilposedenue cucnana. Hanbomnee Xopoino U3ydeHHBIMH PELEITOPAMU
cucrembl GPCR okasanuce ajieHo3uHoBbIe penentopsl A, u A,. Ilepsona-
YaJIbHO MX KJaccH(UUIMpOBAIM Ha OCHOBE BO3JCHCTBHSI Ha aJCHHUIIMIILU-
knasy. Penentop A sBIS€TCS € HHTUOMTOPOM, & PELENTOPHI A — CTHMY-
NATOpaMu. B eHCTBUTENBHOCTH, PEUENTOPLl A| U A, B3aUMOJIEHCTBYIOT C
pasmuunbivu G-Genkamu: penentop A, — ¢ G, -OenkoM, a penentop A, — ¢
G_-Oenkom. Peuentop A, Taxke B3aumoneictsyer ¢ G, -Oenkom. Kpome
TOT0, UMEIOTCA JaHHbIE, YTO BCE a/JIeHO3MHOBBIE PELENTOPhl MOTYT B3au-
MoneiicTBoBaTh U ¢ npyrumu G-6enkamu [209, 226, 258, 305]. D10 upes-
BbIYAHO NPOTPEecCHBHOE HAMpaBiieHUWE JJs CO3/aHHd HHHOBAIIMOHHBIX
CPEJCTB B CIIOPTUBHOMN (hapMaKOIOTHH.

[Mocne akruBanuu G-0eTKOB aKTHBUPYIOTCS OIpe/elieHHbIe (epMEH-
Thl U WOHHBIE KaHaibl. C yyacTueMm penenrtopa A, OCYHIECTBIAETCA MH-
rubupoBaHue aIeHUIATINKIIA3bl, aKTUBAIUA HEKOTOPHIX TUIIOB KaJIHEBbIX
KaHaJoB, UHaKTUBAIUA N-, P- 1 Q-THUNOB KaJbLMEBBIX KaHAJIOB, aKTHBA-
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musi pocdonunazel CP u T.. CxogHBIM 00pa3oM AEHCTBYET W PEIenTOop
A,. Peuentopsl Ay, u Asg cTUMYIMpYIOT 00pasoBanue HAM®, Ho npyras
UX aKTHUBHOCTb, B YACTHOCTH MOOMJIM3alUsl BHYTPHUKICTOUHOTO KaJbIIHs,
Takke Oblia onucaHa. BoznelicTBue penentopa A,, Ha HEHTpoHUIbHBIE
JEHKOIUTHI oTyacTH 00yciioBiIeHO TAM®, Ho HAM®-He3aBUCHMBIC (-
(eKThI, CBsI3aHHBIE C aKTUBHOCTBIO PEIENITOPOB A,, TAaK)KE MOXKHO Tpe[-
NOJIOKUTE. [10-BUIUMOMY, B 3TOM HaNpaBJIeHUH MOTYT BO3SHUKHYTh HOBBIC

aJlaliTOTeHHbIE CPEeJICTRA.

Jlexapcmea, 6030eiicmeyio-
wiue na GPCR, pa6oraior 1100
KaKk KJIacCHYeCKHe aroHHCTHI,
T.€. BO3JICUCTBYIOT Ha 00JIACTh
«aHTEHHB» B perenrope (Tax-
K€ U3BECTHYIO Kak aKTHBHas
0051acTb) ¥ UMUTHPYIOT 3(deKT
IIPUPOJHOIO HEHPOTPAHCMUTTE-
pa, TOpPMOHA WJIN IPYTOM MOJIEKY-
Jbl, KOTOpasi OOBIYHO MOCHUIAET
cur"aisl yepe3 GPCR (Puc. 76),
1100 KaK aHTaroHUCTHI T.€. CIy-
JKaT TOMEXOM CIoCcOOHOCTH ca-
MOI'0 OpraHu3Ma BO3JEHCTBOBATH
Ha anTeHny (Puc. 77).

Jpyroii MHTEpeCHBIH Kiacc
COCIMHEHHUH,  B3aMMOJEUCTBY-
fomuit ¢ perentopom Al, mpen-
CTaBIsieT COOOM Tak Ha3bIBACMbIC
annocmepuyeckue — SHXAHCEPbL
[228]. BemectBa 3TOrO Kjacca
MOBBIIIAIOT CIIOCOOHOCTH ArOHU-
CTOB CBS3BIBAaThCS C peIenTopa-
MH U YCHIMBAIOT dPPEKT OT HX
JIEHCTBHS, UTO MO3BOJISICT CO3/a-
BaTb WHHOBAIlMOHHBIE CPEJCTBA
JUIs. CTIOPTUBHOM (papMaKoIoruu
¢ Oonee BbIcOKOW 3(]dekTUBHO-
CThIO, @ 3HAYUT C MEHBIICH Jie-
KapCTBEHHOU TOKCUYHOCTHIO.

AkTuBHasa GPCR

AKTMBMPOBaHHBIA

G-npotenH

BHyTpeHHMI Kackaj curHanos,
yﬂpaEﬂHloI.LlVlﬁ U3MeHeHuem

NoBeAeHUA KNeTkn

Puc. 76. CraHpapTHble nekapctBa U
KCEHOOMOTUKM aTakyloT aKTUBHYIO 00-
NnacTb HEKOTOPbIX PELEenTOpPOB Ha Mo-
BEPXHOCTU KNETKN U MHOXECTBO LieNew
019 aKTUBMU3aLmm obnacTu cneumduye-
ckoin GPCR.

N CurHanbHas
\ Monekyna,
\ A HefoCTynHas Ans
\ obBonakmeaHua
\ ’ peLenTopom

Knaccuueckuii

peLienTop-6510Karo|
(aHTaroHucr) a

WHakTuBMpoBaHHas GPCR

Puc. 77. AHTaroHnCTbl 6GNOKMPYIOT Oei-
CTBME MPUPOAHON CUrHAJIbHOW MOJIEKY-
Jibl HA peuenTop
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MeXBnaoBble NMraHa—peLenTopHble pasnnyns

Kinnuko-reHeTuueckue HaOMIOACHUS a3l JIGKAPCTBEHHOTO BO3-
JieiicTBus BIiepBble omyOiaukoBaHbl B 1950-x rogax. OHU Jaiu TOJNYOK K
pa3BuTHiO0 (hapMaKOreHETHKH, a mo3aHee dapMakoreHoMUKH. Elne pas momu-
YEPKHEM, YTO (papMaKOreHETHKA N3ydaeT 00ILHUe 0COOCHHOCTH ICHETHIECKOM
JICTCPMUHUPOBAHHOCTH JICHCTBUS JICKAPCTB, a (PapMaKOr€HOMHUKA OOBSICHSIET
WHIUBUIYalbHBIC PA3IUYHsl BIUSHUAS TCHETHUECKON Bapualiy Ka)Xaoro de-
JIOBEKa Ha JIEKapCTBEHHOE CPeacTBO. HIUBUTyalbHBIE OCOOCHHOCTH YeJIO-
BEKA U KHBOTHBIX OMPEICIISIIOTCS BapuaOeIbHOCThIO HYKJICOTHIHBIX MOCIIE-
noBarenbHOCTeH, Hanpumep SNPG u SNPA (Puc. 78).

o BAPVABENBHOCTb HYKNEOTUIA
& ATC GCAT[Glca
ATC GCATI|G CcaA
ATC GCATI|elca
ATC GCATI|ACA
< ATC GCATI|AlCA
o ATC GCATI|ACA

Puc. 78. pentndukaums SNPs ans pasnuyHbix NONysumi, CBI3aHHbIX C Bapua-
6esIbHOCTbIO HYKNEOTUAHbIX NOCNeL0BaTEeIbHOCTEN.

Mediceudosvle paznuyusi B CPOICTBE JIUTAHIO0B HAHOO0JIee 3HAYNTENBHBI BBHLY
BapraOeIIbHOCTH JIMTaHJIOB penenTopa A,. Kak npaBuiio, CpoICTBO OJHUX U TEX XKe
aHTArOHKCTOB K perenTopam A, denosexka npumepHo B 100 pas Bbiiie, 4eM K pe-
[enTopaM KpbIchl. Bbiin 0OHApYKEHBI TAKKE MeNCEUA08bIE pa3iuylis B CPOICTBE
JIMTaH/IOB K CBOMM pelenTopaM. B 0cOOEHHOCTH 3TO OTHOCHUTCS K aHTarOHHCTaM.
Tax nanpumep, 8-(eHUIKCAHTUHBI H30MPATENBHBI B OTHOLIEHUH PELIENITOPOB A,
y KpbICHI U MeHee M30HparesbHbI y uenoBeka [253]. DTo cHinkeHne n3duparenb-
HOCTH CBSI3aHO C TEM, YTO Yy 4eJoBeKa 8-()eHMIIKCAaHTHHBI 00NaaloT CPOACTBOM
HE TOJIBKO K A, HO U K A, pereriropam [205]. Tem He MeHee, 5TO OJIUH U3 UHTE-
PECHBIX My TeH AKCTPANOJISIIHOHHBIX HCCIIEI0BAHUI B CIOPTHUBHOM (hapMaKoJIOTHH.

dapmarxonoruueckas poib petentopos cucteMbl GPCR m3yuanack Ha 61o-
MOJIEJISIX TeHETUYCCKH MOTU(PUIINPOBAHHBIX HoKaymHblx mulutetl [80]. [TepBbiM
T'€HOM, TTOJIBEPTHYTHIM HOKayTy, ObLI TeH perentopa A,,. M3ydeHne Takiux Mbl-
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LIEH MOKA3aJ10, YTO PELENTOp A,, UTPAET POJIb B POBEICHUH OOJIEBOTO CUIHA-
Jia uepe3 nepudepuuecKre yuacTKu, MHTMOMPOBAHUU arperaiui TPOMOOIIMTOB
¥ PETYJBILUU KPOBSHOTO JaBjicHus. Perentop A,, Takke BaXKEH sl MOTOPHOH
crumysiimn 3 dexroB kodenna. Taroke ObUIO MOKa3aHo, YTO penentop A,
BHOCHUT CBOI BKJIaJ] B UIIIEMHUYECKHE TIOBPEXKIEHHS MO3Ta Y B3POCIBIX MBIIIEH
[13]. Mbly ¢ MHAaKTHBAlKEW PEUENTOPOB A, MOKA3ald CHUKEHUE BIIMSAHUS
AHAJIOTOB aJICHO3MHA Ha JETPAHYISAIUIO TYYHBIX KIETOK [245] uTO BBI3BIBAJIO
CHIKEHHE TIPOHUIIAEMOCTH COCY/IOB. Takke 3T KUBOTHBIE HEOKUIAHHO TIPO-
JIEMOHCTPHPOBAITH YBEINYECHHE KapJHOBACKYIISIPHBIX 3(D(EKTOB TIPH BBEICHUH
uM azeHo3uHa [365]. Ha 3ToM myTH BO3MOXKHO TMOTyYE€HHUE WHHOBAITMOHHBIX
CpPE/ICTB HEHAPKOTHYECKOr0 00€300IMBaIOIIET0 ACHCTBUS U aKTOIPOTEKTOPOB,
JIMIIEHHBIX ICUXOCTUMYIHPYIOIIUX d(PPEKTOB.

WHakTMBUPOBAHUE PELENTOPOB A, BBI3BIBAIO MOBBILIEHHOE Y)6CHIEO
mpegozu, KpOMEe TOTO 3TH MBIIIN CTaHOBHIIMCH TUIepaieprukamMu. [lokazano
ydacTue peuentopa A, B MPOBEIACHUU CHIHAJIA 9HOO2CHHOU AHMUHOYUYEN-
yuu. Y STHX KUBOTHBIX BIMSHUE a/ICHO3MHA Ha BO30YIUTEIbHYIO HEHpOTpaH-
CMHUCCHIO OBLJIO MOJHOCTBIO MMMUHUPOBaHO [252, 259], a HellpoHaIbHBIN
OTBET Ha THUIOKCHUIO OBUT TaKXe 3HAUNTEeNIbHO M3MeHeH. Kpome Toro, y aTux
JKUBOTHBIX OTCYTCTBOBaJIa TYOYJIOTIIOMEpYJISIpHAsl TETIsi 0OpaTHOM CBSI3H U
OB TIOBBINICH YPOBEHb peHUHA [226]. HTEpecHO, YTO BCE 3TU KUBOTHBIC
UMEIN HOPMAIIbHYIO KH3HECIOCOOHOCTh W (epTuibHOCTh [80]. PasBurue
9TOr0 HANpaBlIE€HUs JaeT BO3MOYKHOCTb CO3AAHHS MPHHLIMIIHAIBHO HOBBIX
AQHTUTUIIOKCAHTOB M HOBOTO KJIACCa HEHAPKOTHUYECKHUX aHAJTETHKOB.

3a nmocieHue ToAbI CIOKMUIOCh MHEHHE, YTO JUIS BIUSHUS Ha aKTUBHOCTD
GPCR nekapcTBa J0KHBI BO3JICHCTBOBATh HA aKTUBHYIO 00J1aCTh PELIENITOPOB,
MOCKOJIBKY TIPY HOPMaJTbHOM ()yHKIIMOHUPOBAHUK OpraHU3Ma HEHPOTPaHCMHT-
Tepbl ¥ APyrue HHPOPMAIOHHBIC MOJICKYJIBI-TUTaH bl HTPAIOT POJIb «KITFOYa)
JUTS «3allpaHys» Ha BHEIIHEH [TOBEPXHOCTH aKTUBHOM OOIACTH.

NB! JlnraHgpl, KOTOpble BXOOAT B «3aMOK» MO/ Obl, Kak NoOble
Opyrue Koum, NPUBHECTU HEXENATENbHbIE MHIMOUTOPHbIE CUTHANbI
yepes peuenTopbl, Toraa Kak JIekapcTeBo, KOTOPOE UMUTUPYET NMpu-
POAHbIE NUraHabl, MO0 Obl OTKPLITb 3aMOK 1 TaKMM 06Pa30oM Cbir -
paTtb pOJib YTEPAHHOIO NPUPOLHOIo KJtoya.

BrI3BaTh CeNEKTUBHBIN (PU3NOJOTHUYESCKUI OTKIMK MOTIIM Obl BEIICCTRA,
KOTOPBIC CIIOCOOHBI B3aUMOJICHCTBOBATh CO crieluduueckoi popMoit peren-
TOpOB, HO UTHOPUPOBATH JIpyTrue BapuaHThl. HeliporpancMutTepsl Hopadpe-
HanuH 1 aopeHanuH, HaupuMmep, akTuBu3upytot a8a Buaa GPCR, HazpiBaeMbIX
0 U 3 apEHOLENTOPBI, U3 KOTOPBIX IIEPBBI HMEET YETBIPE MOATUMA (0 -0, ), &
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BTOpOi — TpH (B,-B,). B cepaue B, anpenouenTop yyamaer cepaueOuenue u
YBEJIMYHMBAET CUJTy B KXKIOH J10J1€; B OpOHXax B, aJpeHOLENTOp pacumpser
BO3QYIIHBIC KaHAJIbI. CHGI[OBaTeJH)HO, IJI OTKPbIBAHUA COKPAaTUBUINXCA BO3-
JYLIHBIX MyTel 0e3 HekesarebHbIX Mo004YHbIX 3(dekToB Ha cepale, dap-
MaKOJIOI'M MOTYT CO3/laTh ar¢HT, KOTOPbIi HMUTHPYET CIIOCOOHOCTDH ajipeHa-
JIMHA CTUMYJIMPOBaTh 3, anpenouenTop. Ho 63 3pdekra cTuMymMpoBanus 3,
ajipeHolenTopa. B cBolo ouepep ATO onpeenseT NepereKTUBBI CO3/IaHus He
TOJIBKO IMMPUHOUIIAAJIBHBIX CPEACTB AJI ITYJIBMOHOJIOTHUN U JICUCHUA 6pOHXI/I-
aJIbHOM aCTMbI, HO U JIJIsl CIIOPTUBHOM (hapMaKOJIOTHH.

NB! JlekapcTBa paboTaioT Kak MHIMOUTOPbLI MM arOHUCTbI, MOAE-
MPYS UMUTATOPbI B3aMMOOENCTBUS C aKTUBHOW 006n1acTbio cneundm-
yecko GPCR. HoBasi cTpaTerus pa3sutus nekapcTs OyaeT UMeTb 4eN0
C «annoctepudeckon» npupogon GPCR, T.e. dopma ogHom yactn pe-
LenTopa MOXET BINSITb HA COMAaCOBAHHOCTb U, TaKMM 00pa3oM, Ha ak-
TUBHOCTb YAAJ/IEHHbIX YACTEW €OMHON PELLENTOPHOM CUCTEMBbI.

JetlictBuTenbHO, KOH(pOpMa-

. LAOHHBIE CIIOCOOHOCTH  II03BO-
\ mror GPCR  mocrosHHO — anman-
‘\‘ ’,4 THPOBATh pa3iH4Hble e (OPMBI,
Annoctepuueckuit ¥/, CYHICCTBECHHO COIIOCTaBJIAA C

Monynmr «OnoxkoMm mamATH». B atom ciry-
Yyae €CTECTBEHHbIE CUTHAJIbHbIE
MOJIEKYJIbI BO3JICHCTBYIOT Ha aK-
TUBHYIO OOJIaCTh U aKTUBHPYIOT
G-mpoteunsl. B manpHeiiem, mo

WHakTuenpoBanHas GPCR TMPpUHIUITY 06paTHOI71 CBA3H, akK-
TR TR G2 ar THBHBIC MOJIEKYJIbI, H3BECTHBIC KAK
AUIOCTEPUYCCKAE  MOMIYJSTOPHI,
Puc. 79. Annoctepuyeckvue MOAYNSTOP. MOTYT TIEpeIIeTaThcsi B JPYTOM
MOOMDUUMPYIOT  OENCTBME  dapmMako-
NIOTUYECKUX areHTOB W CTabuansupytot
cornacosaHne GPCR Ha nytu, KOTOpbIN
YBENMYMBAET WM YMEHbLUAeT aKTuB-
HOCTb PEeLEenTopoB, 06eCcneynBaloLLMX
HEAOCTYMHOCTb aKTMBHOW obnacTu gng ~ CHTHAIBL TOIIA KakK «KOpperupy-
no4ayn curHana Mosekyne. o1we»  (HopMbl, KOTOpbIE Mpsya
NoI00HO pa3BeMUMKaM-Heslerajaam
AKTHBHYIO 00JIaCTh TaK, YTOOBI OHA CTaja HEJOCTYITHON JISl STUX MPHPOIHBIX
JIMTAHA0B, NPCIATCTBYIOT 3TOMY.

MecTe ISl BIMSHUS Ha ero Gopmy
u aktuBHOCTh (Puc. 79). «Crabu-
mmupoBanHbiey GPCR  moBbI-
MIAI0T CNOCOOHOCTh Tepe/aBaTh
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AKTHBHO HCCJENYIOTCA MOTEHIMAJIbHBIE aJJIOCTEPUUYECKHE MOAYJIATO-
pBL, KOTOpbIe criocoOHbI OnokupoBath BIU-Bo3Oynuteneit 3 MHPHUIHUPO-
BaHHBIX KJIETOK [335]. Bupycsl atakyeT kiaeTku T-xenmepsl myTeM IPHIIH-
NaHus K MOBEPXHOCTH Oesika, HazbiBaeMoro CD4. DtoT Oelok HUKOTIA He
JIEUCTBYET B OAMHOYKY. JlJ1s monanaHus B KJIETKY BUPYC OILIETAeT JOMOJI-
HutenbHbld sikopb GPCR, u3BectHbiit kak CCRS wnmm, Ha Oonee mo3mHUX
craausax uHuuuposanus, HazpiBaeMbli CXCR4. O6pryH0 CCRS oTkIH-
KaeTcsl Ha J000# U3 TPeX XeMOKHHOB, IIPUPOHBIE CHTHAJIBI KOTOPBIX MO-
T'YT NPUTATUBATh KJICTKH UMMYHHOU CHCTEMBI K 00JacTH MHPEKIUH, HO, K
HecyacTbio it BUY-uHGUIMPOBAHHBIX MAIIMEHTOB, 3TOT SIKOPb SBISETCS
MOIITHBIM KPIOYKOM JIJIsl TIPOTE€HHA, MOKphIBaromiero supyc (gpl120). Ammo-
CTepUYECKUE MOAYISATOPHI, KoTopble noanep:xkuBaioT CCRS B dopmax He-
OnaronpuATHBIX K oruteranuio gpl20 u3z BUY yxe usyuarorcs Ha JTIOASX.
brnokuposka B3aumonericteus gpl20—CCRS myTem 10CTaBKH 3TUX KpOIIey-
HBIX JIEKApPCTB SIBJSETCA JIOCTHKEHHEM, CPaBHUMBIM ¢ moaBUroMm JlaBuaa,
nobeausuiero ['onuada.

HyanbHOCTb M yHUTpOnHOCTbL cnuctembl GPCR

Addexr, mpousponumeiii GPCR, 3aBUCUT HE TOJIBKO OT BHEKJICTOYHBIX
MOJICKYJI, KOTOPbIC OIUICTAIOT UX, HO TAKKE OT TOI'0, CKOJIbKO KOTIM I peucn-
TOPOB JIOCTYITHO Ha TOBEPXHOCTH KJIETKH. Kak MO)XHO ObLIO OBl 0XKHUJIATh,
YTO KOrJa BHCKJICTOYHBIC CHUI'HAJIbI MEPCIICTAOT MHOI'ME KOIIMU PEUEIITO-
POB, KJIeTKa MoydaeT Oojee «rpoOMKOe» COOOIICHHE W TOIBEpraeTcsi O0Jb-
UM TMOBCACHYCCKHUM U3MCHCHHAM, UEM B CJIy4dac, KOrga BKJIIFOYCHO TOJIBKO
HCECKOJBKO C€AWHHWYHBIX KOTIMH peucnuTopoOB. Ho BO3paCTaHUC KOJHNYCCTBaA
AKTHBHBIX PCHCIITOPOB MOXKET CHACIATh 6OHBHIG, 4eM IPOCTO KOHTPOJIUPO-
BaTh UX <<O6T:.GM)). OHO MOXET JIGP'ICTBPITCHBHO BJIMATHL Ha HCKOTOPLIC BUABI
G-pOTEeNHOB, CTUMYIIMPOBATh UX U, TAKUM 00pa3oM, «PyKOBOJHUTEH)» aKTHBA-
LMEH pa3JINYHBIX KACKaJ0B MOJIEKYJISIPHBIX B3aUMOJEHCTBUI BHYTPH KIIETKH,
o0ecrieunBasi MPOIECChl YHUTPOITHOCTH K JIMTaHIaM.

NB! GPCR moxeT 6onee He paccmatpuBaTbCs Kak MPOCTOMN
TYyMONEep Unm «+»/«-»-nepeksovareslb Ha rOPMOHaIbHOM WU HEN-
POTPaHCMUTTEPHOM YPOBHE MM Kak BbIK/O4YaTENb, KOrga Npupoa-
HbI CUTHaN yxoauT 13 onsieTeHHom obnactn. OH aBNgeTcda ropa3go
6onee CnoXHOM MHOOPMALMOHHO-MPOLLECCOPHOW €aVHUNLEN MeXxa-
HVM3MOB YHUTPOMM3MA.
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Teopernuecku, pa3nuyHble BApUAHTHI OTKIMKOB, KoTopble AaHHble GPCR
MOTYT T€HEpPUpPOBaTh, OyAyT 3aBUCETh KaK OT Psia JIMTAH/IOB, KOTOPBIC MOYKHO
ONpeaACinTh, TaK U OT CMECHU BHUJIOB G-HpOTCI/IHOB, KOTOPBIC MOXXHO aKTHBUPO-
Barh. Pa3Hple cyOCTaHIMM MOTYT pa3apaskaTh PelenTopbl IS MOJIep KaHHs
Pa3IMYHBIX OMOTOTMYECKH aKTUBHBIX (POPM, KayK/1ast U3 KOTOPBIX MOXKET B3aUMO-
JICHCTBOBATh C Pa3MYHBIMU G-TIPOTeMHAMH WITH KOMOHHAIMSAME G-TIPOTEHHOB,
MEPEKIIroYas aKTUBHOCTb PACXOAAIIUXCSA BHY TPUKIICTOUYHBIX HYTCﬁ.

NB! AreHTbl, KOTOpPbIE MOIYT BbI3bIBATb YBENYEHNE UTN YMEHb-
LIeHne KoJIM4ecTBa PeLEenTopOB Ha MOBEPXHOCTU KNETKU, OOJIKHbI
ObITb NPU3HaHbI Hanbonee LeHHbIMY B GOPMUPOBAHUN MEXAHU3MOB
YHUTpONn3ma, a NpuHUMnuansHO HOBbIE NiekapcTBa obnanaTb npe-
MMYLLLEECTBAMM 3TON KOMIMIIEKCHOCTW B BO3OENCTBMN HA PELLENTOPHbI.

GPCR-cucTemMa MOXKET OCYIIECTBIISATH CBOIO (DYHKIMIO BO B3aMMOJCH-
CTBHMU C MHOT'MMHU PCUHCIITOPHBIMU CUCTECMaMHU. HOJ’Iy‘-ICH pAa A0Ka3aTCIbCTB,
CBUACTCILCTBYIOIIUX O Ba’XHBIX B33HMOI[CI71CTBPI$IX MCKAY aJACHO3MHOBLI-
mu penentopamu Al, penentopamu nodamuna D1 n N-merun-D-acmaprar
(NMDA) penentopamu B mo3ry [218, 248, 249]. Bo-mepBbIX, aKTUBAIUs
NMDA-pelienTopoB crocoOHa YBEIWYHBaTh BBHICBOOOKACHUE aJCHO3UHA.
BO-BTOpI)IX, MU3BCCTHO, YTO aICHO3HMH MOXXCT CHMXXAThb BBICBO60)KI[CHI/IC TIIIO0-
TaMara IyTeM aKTUBaAllUM MPCCUHAITHYCCKUX PCUCITOPOB, U MOCPECACTBOM
9TOT0 yMeHbLIaTh akTHBHOCTH NMDA-petienitopoB. B 106aBok akTuBaius
aJICHO3MHOBOTO perenTopa A ymMeHpmaet nocrymieane NMDA mytem moct-
cUHanTu4eckoro nercTus [248, 249]. B-tpersux, NMDA-penentops! u pe-
LENTOphI fopaMuHa D, CHHEPrUTHYECKH OKAa3hIBAKOT BIMSHHE HA SKCIPEC-
CHIO PaHHHX T'eHOB B M03ry [218, 249], a HEeKOTOpbIe TOATOCPOUHBIE AP PEKTHI
OT aKTUBALMH NOPaMUHOBBIX PELENTOPOB D, MOryT ObITH GJIOKMPOBaHBI
NMDA-petenTopamMu o MeXaHU3My aHTaroHU3Ma.

Ho cyiiecTByeT v aHTaroHUCTHYECKOE B3aUMOJICHCTBHE MEXTY J10(aMUHO-
BBIMU perientopamu D, 1 aieH03uHOBBIMHY perientopamu A . Bee atu B3aumoneii-
CTBHUA (bYHKLII/IOHaIH)HO B3aUMOCBs3aHbl U aKTHUBaIlUs1 I[O(baMI/IHOBI)IX peuenTto-
PpoB ])1 YMEHLIIACT BI)ICBO60)KII€HI/IG nIroTaMara ImyTéM CTUMYJIAINNY aKTUBHOCTU
NMDA-penentopoB. 3T0 IPUBOAUT K BHICBOOOXKIICHUIO 8JICHO3UHA, KOTOPOE B
CBOIO OYEpE/Ib B3aUMOJICHCTBYET € PECHMHANTUYECKMMH PELIETITOPAMH A, .

NB! CuHepruam/aHtaronmam npucyu, GPCR He TonbKo B OTHOLLEHUN
NMYPVHOBOWN UAN MUPUMUONHOBON CUCTEMBI. ITOT, BHYTPEHHE MPOTUBO-
PEe4MBbIA, HO BMOJIHE JIOTMYHBIA BXOAHOM 6uneT B Oyayluee, BblAaH HaM
MaTyLIKOWn prupoaon, NpuyemM Ha OOHOM ero CTOPOHE HanucaHo «yHU-
TPOMHOCTb», @ HAa APYron — «A4yasibHOCTb», MHHOBALMOHHbIX IeKapCTB.
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JyalbHOCTh (QyHIAMEHTAIBHBIX MPHPOAHBIX MPOLECCOB XOPOIIO OTO-
Opaxatorcs B nestenbHOoCcTH cucteMbl GPCR. Tak Hapsay ¢ ocymiecTBiie-
HUEM JICUZHEHHO BadicHbIX Mexanuszmos, yepe3 GPCR moryT 3amyckarbcst u
namonocuyeckue npoyeccvl. IT0 0COOCHHO HATIISAHO MPH TaKUX OONE3HSX,
KaK BHpYCHasi MHQEKIHS WM PaK, KOTOPbIE MOTYT MPEHMYIIECTBEHHO HH-
JIYLIUPOBaTh OIMH WJIM HECKOJIBKO PELeNTOPOB-TpUrrepoB Oomne3nu. Tak, Ha-
IIPUMED, YePe3 PELENTOP I TOPMOHA, HA3bIBEMOI'O Ba30aKTHBHBIM HHTECTH-
HanbHBIM nenTuaoM (VIP) MoxeT 3amyckarbes pak MoIKeTyI0YHON JKeIe3bl.
B HOpManbHON aHKpeaTHIEeCKOU KIIeTKe, KoTopyto oToopaxaeT 3ToT GPCR,
akTuBanus peuentopa VIP oM NpuBOAMT K J€IEHUIO KJIETOK, HO y YeJIOBEKa
0OJIBHOT'O PAKOM, PELEHTOP CTAHOBUTCS N30BITOYHBIM U TIPOU3BOIUT ITO JICH-
cTBUE OeckoHEYHO, Oe3 HeoOxomumoctu it VIP-ctumymsiiuu. BosHukarot
OPEANOCHUIKK ISl MOLIHOM mponudepanuu KieTok omyxosd. CyliecTByro-
HIMe MPOTUBOOIYXOJIEBBIE CPE/ICTBA HE CIIOCOOHBI TOIaBUTh KJIETOYHBIC Me-
XaHU3Mbl MTHBECPTUPOBAHHOI'O NCPCKIIOYCHUSA KOHCTUTYHMOHAJIbHO aKTUBHBIX
pelenTopoB. ATOHHCTHI PelEnTOPa JOJIKHBI ObLIIM Obl «I10JICKa3aThy» peLel-
TOpaM, KakK IMOJJICP’KUBATh aKTHBHYIO ()OPMY, aHTArOHUCTHI JOJKHBI ObLITH
OBl IIpeynpenuTh TPUPOAHBII CUTHAT U3 aKTUBHOTO PEIeNnTopa, OAHAKO Ta-
KHE areHThl He JICHCTBYIOT Ha PEIENTOPHI, KOTOPBIM HE TPEOYIOTCS BHEIIHUE
BO3JICUCTBUS JIJIsl pa3BUTHUS dPPeKTa.

Takue areHTbI, Ha3bIBACMBIC UHBEPCHLIMU A2OHUCTIAMU, TIOMOTYT CO31aTh
HOBYIO B)KHYIO CTPATETHIO HE TOJILKOIIPOTHBOPAKOBOW TEpalMu, HO M MOTYT
HOPUMEHSTHCSI TipH JiedeHnn oxkupenust (Puc. 80). B aToii obnactu, MOXXHO mpe-
BUJACTh I1CJIM, BKJIKO4YAas HOBBIC
TUIIBl  PELIENTOPOB,  HAlpUMeEp, 2
MOATUIIA H3 peuenTtopa rucramu- \\‘ <
,I

Ha, B KayecTBe pPeryisiropa armre- '

Annocrtepuyeckuin

THTa Yepe3 MO3TOBBIC PEryISTOpP- moaynATop
HBIC CHCTEMBI. Takue peryisTopbl |
Macchl Tela KpaliHe MHTEPECHBI U
JUTS CTIOPTHBHOM (hapMaKoJIOTHH.
NB! B 6yaywem notpeby-

OTCS MPUHUNNNEIbHO HOBbIE R K
JIEKaPCTBA, KOTOpPblE BO3OEN- HemocTynHb1ii akTuBHbIA CaiT
CTBYIOT Ha CTPYKTYPY aKTVBHOMN
GPCR pgns nogpepxaHus ee
HeakTBHOM OpPMbI, MPedb-
BalOLLIEN B XAOYLLEM PEXMME.

Puc. 80. [enctBne  MHBEPCHOrO
aroHucTa.
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®dapmakonpoTeomMmka —
LeneykasaHve ans HOBbIX fleKapcTs

ITorck OMOTOTMYECKUX MOJIENIEH Ha OCHOBE OCIKOBBIX BEINECTB U KOH-
CprK]_[I/Iﬁ JJIsI TIOHUMAaHUS MEXaHU3MOB ILCI7[CTBH$I 1 pa3BUTUA MHOT'OT'PaHHBIX
3¢ dekToB JekapcTB ocyiecTsisercs qaBHo. Ho yums k XXI Beky 3Tu uc-
CJICAOBaHUA O(bOpMI/IJH/ICI) B BUJEC 6I/IOMGJII/IHI/IHCKOFO HAay4YHOI'0 HallpaBJICHUA,
MOJTYYHBIIIETO Ha3BaHUE hapmaronpomeomurd. DapMakopOTEOMHUKA BO3HH-
KJIa Ha CThIKE TEHOMHKH, IPOTEOMHUKH U (PapMaKOIOTHH.

Besok, Kkak TPaBWIIO, BBIMOJHSIET OJHY Y3KOCIEIIHATH3UPOBAHHYIO
q)yHK]_[I/IIO 1 JIMIIb B OTACJIBHBIX ClIydasaX — HCCKOJIbKO B3aUMOCBA3aHHBIX. Ha
pucyske (Puc. 81) mokazana B camom o01eM Bujae cdepa HEMOTHOrO MHO-
JKeCcTBa OEJTKOB, C KOTOPBIM C PA3IHYHON CTEITEHBIO 3aMHTEPECOBAHHOCTH B3a-
HUMOJICHCTBYIOT JICKAPCTBA U KCEHOOMOTHKH. JTa chepa CToJb OOIINPHA, YTO,
MBI YK€ TOBOPHIIH, TIOHATOOMIIOCH BBIJICITUTH €€ B CAMOCTOATEILHOE HAYIHOE
HaIpaBICHUE — PAPMAKONPOMEOMUKY .

NB! NMpoTeomuka aBnseTcs ganbHenWwnm passuTMeM nocTreHoM-
HbIX TEXHOMOIMI, a ee Ha3BaHWe BO3HMKIIO OT CHOXEHUSA OBYX TEPMU-
HoB: «PROTEIins» n «genOMe».

3allUTHbIe
6enku

OBuraTtenbHble
6enku

PeuenTtopHblie
6enku

3anacHble
Oenku

MukpoOHble
TOKCUHbI

Puc. 81. JlekapcTtBa, NpOTEKTOPbI U KCEHOOUOTMKM B3aMMOLENCTBYIOT CO BCEM
pa3Hoobpa3memM 6efikoBbIX MOSIeKy.
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dapmMakonpoOTeOMHKA SIBIISICTCS HAYYHBIM HAIIPABICHUEM HMCCJICIOBAHUS
HOBBIX IMOTCHIIMAIbHBIX OMOMUIIICHEH JICKAPCTB, U3YUCHUS MHTUMHBIX MeXa-
HU3MOB UX JICHCTBUSI, BKJIFOUAs JIMTaH/I-PELEIITOPHBIC OTHOILICHUS, KOHCTPY-
UPOBaHUS U OLIEHKU 3(P(PEKTOB OT HOBBIX BEIIECTB K MHHOBAIIMOHHBIM JICKap-
cTBaM [62].

AHanutndeckas 0a3za OMOMOICIUPOBAHMS HA OCHOBE «KJICTOYHO-KapTH-
PyeMoii TPOTEOMHUKHUY BKIIIOYACT B C€0sl CaMbIe COBPEMEHHbBIE METO/IbI U IO/I-
xonwl [14], mpencrasnennbie Ha pucynke (Puc. 82).
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- . . *
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nocnenoBaTenbHOCTU NENTUAHBIX

dparmeHTOB

Puc. 82. B0O3MOXHOCTM ¥ MNOCNenoBaTenbHOCTb nposegeHna npoTeoMHOro
aHanmaa, B TOM YUCIIE B LENSX NOMCKA MULLEHEN 4151 MHHOBALMOHHbIX J1IEKAPCTB.

Pa3zBuTne NPOTEOMHBIX TEXHOJIOTHH, TMO3BOJISIONIEE OCYUIECTBUTh
KOHTPOJIb 00pPaTUMON TOCTTPAHCIISIIMOHHON MOAU(DUKAIUN OCJIKOB CIICIH-
¢ugeckumu pepmMeHTaMU U PapMaKOIOTHUSCKUMHU CPEIICTBAMHU, OTKPBHIBACT
IIMPOKYIO JIOPOTY B hapmaronpomeomuxe. ITOMYy CIIOCOOCTBYET BHEIPCHHE
KOMITAKTHBIX 44106 C UMMOOWIM3UPOBAHHBIME OCJIKaMH, B3aUMOJICHCTBUE C
KOTOPBIMHU BBISBIISIIOTCST (PIIFOOPECIICHTHBIMU KPACUTEIISIMU HJTU ¢ TIOMOIIBIO
UMMYHOXUMUYECKOro aHamm3a [14]. DTo mo3BoNeT cAenaTh CICHYIOIIUN
mar ot [1I[P x ananu3y 6enkoBbix momneit (Puc. 83).
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rnupP MeyeHune TpaHCKPUNTOB

TpaHckpunums  1ad Taq Taq

>

Taq Taq Taq
OHK-muLeHb

Mmbpuamnsaums ®parmentauma AHK
[ o |0

Taq Taq Taq
C Y = &

Taq Taq Taq
Puc. 83. KombuHauwmsa MLP ¢ meToaom rubpuamnsaumm, ucronb3yemas ans Co3aaHus

OHKoBbIx Mukpononein, no3sonset nonyunts AHK-4umnbl ona dapmakonpoTeoMHbIX
nccnenoBaHuin U CKPUHMHIA MHHOBALMOHHbIX JIEKAPCTB.

—H|O|®O|>
[ ]
[ )
[ )

BakHbBIM TOCTHIKEHHEM TPOTCOMHKH SBJISICTCS paciin@poBKa MeXaHH3-
MOB B3aumozeicTBus okosio 300000 mpoTenHOB B YEIOBEUECKOM OpraHU3ME.
ITo-Bumumomy, Beien 3a BOXX ¢ TangemMHONM Macc-ClIEeKTpOMETpUEH oS-
BSTCS HOBBIC aHAJIUTUYCCKUE CHCTEMBI ¢ OOJIBIICH YYBCTBUTEIBHOCTHIO, HH-
(hOpMaTUBHOCTHIO ¥ MPOU3BOAUTENBHOCTHIO. HO yke Ha COBpeMEHHOM 3Ta-
e MOYKHO TIOJIarath, YTO 3TO CYJIUT OBICTPYIO Pa3pabOTKy JIEKapCTBEHHBIX
CPEICTB U MEAMIIMHCKUX TEXHOJIOTHH 1Jis (PapMaKoJIOTHH B IEJIOM M IIEPCO-
HU(HKAUKA B CTIOPTUBHOM (papMakoioru.
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